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NOTES ON MIKANIA (COMPOSITAE) - II 


Walter C. Holmes 
Institute for Botanical Exploration 
and 
Dept. Biological Sciences, Northwestern State 
University of Louisiana, Natchitoches, Louisiana 


and 


Sidney McDaniel 
Institute for Botanical Exploration 
and 
Dept. Botany, Mississippi State University, 
Mississippi State, Mississippi 


This, the second of a series on the genus Mikania (Compositae- 
Eupatorieae), describes one new species from Panama and clarifies the 
synonomy of a previously little known plant of Panama and Colombia. 


MIKANIA WEDELII Holmes & McDaniel, sp. nov. 


Herba volubilis; foliis ellipticis vel elliptico-ovatis acutis 
vel cuspidatis, 5-7 cm longis, 2-3.5 cm latis basi acutis, supra et 
subtus glabris; paniculis laxis, 15 cm longis, 7 cm latis; capitulis 
4-5 mm longis; corollis 3-3.5 mm longis; dentibus limbi anguste tri- 
angularis; achaeniis ca 1-1.5 mm longis; pappi setis ca 30, 2.5-3 mm 
longis, barbellatis ad apicem crassum. 


Twining vine, stems slender, terete, glabrous; internodes ca 10- 
12 cm long. Leaves elliptic to elliptic-ovate, ca 5-7 cm long and 2- 
3.5 cm wide, pinnate-reticulate, with four prominent lateral veins 
branching from midvein ca 1-2 cm from base, appearing parallel or 
slightly decurrent upon midvein prior to branching, after branching 
roughly parallel to the leaf margin, margins entire to slightly 
revolute, apices acute to somewhat short-cuspidate, bases acute, upper 
surfaces glabrous, moderately glandular, only major veins prominent, 
lower surfaces glabrous, glandular, veins clearly visible, petioles ca 
2-3 cm long, glandular, lightly puberulent. Inflorescence an elongated 
and lax few headed open panicle, ca 15 cm long and 7 cm wide, ultimate 
segments somewhat corymbose-racemose, ca 4 cm long and 3 cm wide, 
branchlets somewhat angular to sulcate, puberulent with incurved hairs, 
slightly glandular, pedicels ca 3-5 mm long, glandular, puberulent 
with incurved hairs. Heads ca 4-5 mm long, exterior bracts attached 
well beneath heads (near middle of pedicels), linear to narrowly 
lanceolate, ca 3-4 mm long, glandular, especially toward the summit, 
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Margins entire, apices rounded, puberulent, bases enlarged to somewhat 
gibbous. Corollas pale green, 3-3.5 mm long, lightly glandular, tube 
ca 2 mm long, throat slightly enlarged, lobes ca 0.5 mm long, narrowly 
triangular. Achene (immature) ca 1-1.5 mm long, brown, glandular, 
especially toward summit. Pappus bristles ca 30, white, ca 2.5-3 mm 
long, barbellate, thickened at the tips. 


Holotype: PANAMA: Bocas del Toro: Old Bank Island, vicinity of 
Chiriqui Lagoon, February 8, 1941, H. von Wedel 2041 (MO). 


Although the specimen here designated as the holotype of 
Mikania wedelii was cited under the original description of M. tysonii 
King & Robinson (King & Robinson, 1974), the two species appear to only 
superficially resemble each other. Nor does M. wedelii resemble any 
other species of Mikania known from Panama. Mikania tysonii is a small, 
decumbent plant with internodes ca 2-4 cm in length, leaves with rounded 
apices and cuneate bases, and petioles ca 0.5-1.5 cm long. Mikania 
wedelii is apparently a large slender stemmed twiner with internodes ca 
10-15 cm long, with acute leaf-bases and apices, and with petioles ca 
2-4 cm long. The venation pattern is also different, M. tysonii having 
major lateral veins branching and separating immediately at the base 
while M. wedelii has major lateral veins separating ca 1-2 cm from the 
base and decurrent or closely parallel to the midvein prior to branching. 
There are major differences in the inflorescence; M. tysonii has a many- 
headed, rather dense panicle, about as wide or wider than long, while 
M. wedelii has a few-headed, rather lax panicle, about twice as long as 
wide. The exterior bracts of M. tysonii are oblong and about one-half 
the length of the involucre; M. wedelii has a linear exterior bract 
about as long or slightly longer than the involucres. Mikania tysonii 
has involucres that are not enlarged at the base, while those of M. 
wedelii are distinctly enlarged or gibbous. The corolla of M. tysonii 
is white, that of M. wedelii is pale green. In addition, M. tysonii 
has pappus bristles numbering ca 50 and not thickened at the tips, 
while M. wedelii has ca 30 pappus bristles which are enlarged at the 
tips. The plants are also found in different habitats, M. tysonii 
known from above 2500 ft., while M. wedelii is a plant of the wet 
lowlands. 


MIKANIA AMBLYOLEPIS Robinson, Contrib. Gray Herb. 61: 11. 1920. 


Type: "Buenavista, east of Since, Bolivar, Colombia", Pennell 4002 
GH! (holotype), K!, MO!, Ny!, us! 


M. panamensis Robinson, Contrib. Gray Herb. 104: 41. 1934. 


Type: "Canal Zone, Panama", Pittier 2191 US! (holotype), GH! (photo 
& fragments). 
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Mikania amblyolepis is a somewhat herbaceous to succulent 
slender twiner that, until recently, was thought to be only known from 
the type material collected in Bolivar, Colombia. It is easily 
identified by its obovate involucres with rounded, fringed apices; 
dark, globular glands; and short incurved pubescence. The glands and 
pubescence are also present on vegetative parts. Pappus bristles are 
slightly to distinctly thickened at the tips. The- inflorescence 
appears to be an elongated panicle of up to 6 cm in length; however, 
this elongated look mostly is imparted by the lack of leaves on the 
type. It is noteworthy that most of the dried specimens of this species 
either lack leaves altogether or possess leaves that are abnormal in 
shape, not pressed flat, wrinkled, or otherwise distorted. This is 
due to the apparent soft nature of the leaves, which wilt or absciss 
prior to pressing and drying. The ultimate segments of the inflorescence 
are corymbose. In examining and comparing the types of this plant with 
that of M. panamensis no differences could be detected, other than the 
lack of leaves on the type of M. amblyolepis. It also is significant 
that M. panamensis was named from a relatively immature specimen from 
the Canal Zone, Panama. After considering all the information, there 
can be little doubt that these plants are conspecific. 


Of interest is Matuda 2703 from Chiapas, Mexico, which agrees 
with Mikania amblyolepis in all essentials. It is likely that this 
species may turn up in most of Pacific Central America. 


SPECIMENS EXAMINED: COLOMBIA: Atlantico: Puerto Colombia, January, 
1932, Bro. Paul 815 (F, GH); Bolivar: Los Volcanes, near Turbaco, 200- 
300 m, “November Agi, 1926, Killip & Smith 14443 (F, GH, MO, NY, US); 
Magdalena: Hoya del Rio Cesar, Hoya del Rio Azucarbuena, region El 
Callao, 200 m, October 29, 1959, Cuatrecasas & Romero 24881 (US); 
MEXICO: Chiapas: Las Garzas, Aczpetagua, January, 1939, E. Matuda 2704 
(GH, MICH, NY, US); PANAMA: Canal Zone: Balboa, weedy field, November 
1923-January 1924, Standley 25634, 29297, & 30879 (all US); Cocle: 
Aguadulce, Playa Coleta, December 28, 8, 1970, McDaniel & Cook 14757° (FSU, 
MCD); Darien: Rio Sabana, ca 4 mi. above Santa Fe, 25 1 m, February 16, 
1967, J. A. Duke 10214 (MO); Rio Chico, from Yaviza at junction with 
Rio Chucunaque to ca 1 h4. by outboard from junction, December 19, 
1966, Burch, Oliver, & Solis 1084 (F, GH, MO, NY, UC, US); Woods, 2 mi. 
east of Santa Fe, July 16, 1966, Tyson, Dwyer, Blum, & Duke 4820 (MO); 
0-4 mi. up R. Sabana from Santa Fe, September 30, 1961, J. A. Duke 4163 
(MO); Panama: Sabanas near Chepo, 30m, January 20, 1935, Hunter & & 
Allen 50 (BR, F, MO, NY); San Blas: Sasardi, 20 m, February 14, 1967, 
oe A. Duke 10130 (MO); Eslogandi, 200 m, February 14, 1967, J. A. Duke 
10194 (MO) . 
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STUDIES IN NEOTROPICAL RUBIACEAE. I. RUSTIA. 
Donald R. Simpson 


The herbarium of Field Museum contains one of the finest collections 
of New World Rubiaceae to be found anywhere. This unusual collection is 
primarily due to the efforts of Paul Standley, curator of botany for many 
years at this institution. Here are found many of the holotypes of Standley's 
new species of Rubiaceae, and material of most of the collections cited in 
his treatment of the family for Colombia, Venezuela, Ecuador, Bolivia, and 
Peru. There are also many collections of undescribed taxa, including some 
with unpublished manuscript names in Standley's distinctive hand. Several 
have been published in recent years by Steyermark, especially those from 
Venezuela and adjacent regions. 


Among the plant collections of the last two decades from Peru are 
several belonging to the genus Rustia Karsten, previously unknown for that 
country. They seem to be conspecific with some Ecuadorean specimens bearing 
one of Standley's unpublished names. This taxon is described below, and I 
have added some notes on the other collections of Rustia species from 
Colombia, Ecuador, and Peru, represented in the herbarium of Field Museum. 


RUSTIA RUBRA Standley ex D. Simpson, sp. nov. 
BRERA VETTES 


Frutex vel arbor parva, 4-8 m. alta; ramulis glabris. Folia magna; 
stipulis glabris, integris, triangularibus, 1.5-2.5 cm. longis, ad basim 
ca. 6-8 mm. latis, caducis; petiolo (1.5) 2.5-6 cm. longo; lamina chartacea, 
supra glabra, subtus plerumque glabra vel rariter minute puberula, oblanceo- 
lata vel obovata, ad basim obtusa, apice acuto vel late acuminato, 22-38 cm. 
longa, 8.5-16 cm. lata, 14-17 (19) paribus nervorum. Inflorescentia 
terminalis, paniculata, glabra, pyramidalis, 30-45 cm. longa, 25-35 cm. lata; 
pedicellis quoque per bracteam unam et bracteolam duas subtentis; bracteis 
deltoideis, ca. 1-1.5 mm. longis, ca. 2 mm. latis ad basim, persistentibus; 
bracteoleis bracteas non nisi ab amplitudine minore differentibus; pedicellis 
5-7 mm. longis. Flos maturus plerumque 15-22 mm. longus, extus glabrus; | 
hypanthio plerumque 5-6 mm. longo; calyce 1 mm. longo, truncato vel obscure 
dentato; corolla (9) 12-18 mm. longa, tubo ca. 1/3 supra basim constricto, 
filamentis ca. 1/4 supra basim affixis, e basibus filamentorum et tubo 
corollae ad insertionem filamentorum versus apicem 3 mm. dense sericeo; 
filamentis ca. 6 mm. Iongis; antheris 9 mm. longis. Capsulae maturitae a 
pedicellis usque 1.7 cm. longis portatae, clavatae vel obovatae, ad apicem 
leviter truncatae, ad basim acutae vel obtusae, 8-22 mm. longae, 6-9 (12) 
mm. latae, bivalvatae, septicidales; semenibus numerosis, complanatis, ca. 
2 mm. longis et 0.5 mm. latis. 


Small tree or shrub, 4-8 m. tall. Branchlets glabrous, terete or some- 
what flattened at the nodes. Stipules glabrous, entire, elongate triangular, 
ca. 6-8 mm. wide at base, 1.5-2.5 cm. long, caducous; petiole (1.5) 2.5-6 cm. 
long; blade chartaceous, glabrous above, usually glabrous below or rarely 
minutely puberulous, oblanceolate or obovate, base obtuse, apex acute to 
broadly acuminate, 22-38 cm. long, 8.5-16 cm. wide, 14-17 (19) pairs of 
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lateral veins. Inflorescence terminal, paniculate, glabrous, pyramidal, 
30-45 cm. long, 25-35 cm. broad; pedicels subtended each by one bract and 
2-3 bracteoles; bracts deltoid, ca. 1-1.5 mm. long, ca. 2 mm. wide at base, 
persistent, bracteoles differing from the bracts only in being smaller; 
pedicels 5-7 mm. long. Mature flower mostly 15-22 mm. long, glabrous out- 
side; hypanthium mostly 5-6 mm. long; free calyx 1 mm. long, truncate or 
obscurely toothed; corolla (9) 12-18 mm. long, tube constricted about 1/3 
above the base, filaments attached ca. 1/4 above base, tube within and 
filaments densely sericeous from point of attachment upward for ca. 3 mm.; 
filaments ca. 6 mm. long, anthers 9 mm. long. Fruiting pedicels to 1.7 
cm. long; capsule clavate to obovate, apically somewhat truncate, basally 
acute or obtuse, 8-22 mm. long, 6-9 (12) mm. wide, bivalved, septicidal; 
seeds many, flattened, ca. 2 mm. long by 0.5 mm. wide. 


Type: W. C. Steere 8021 (holotype F, herb. sheets No. 1,142,100 and 
1,142,101). 


ECUADOR: Prov. Napo-Pastaza: Las Esperanzas, Rio Chingual near 
junction with Rio Las Ollas, alt. 5,000 ft., W. C. Steere 8021; zone of 
Sofia, valley of R{o Chingual, alt. 5,600 ft., W. C. Steere 8339; at cliff 
edge, Hacienda La Gloria above El Topo, alt. 5,700 ft., W. C. Steere and 
W. H. Camp 8228; Quijos River Region below Baeza, ridge southwest of 
confluence of the Rio Salado with the Rio Quijos, elev. 5,800 ft., Marion 


Ownbey 2682. 


PERU: Dept. Huanuco: Prov. Leoncio Prado; west of Tingo Maria, alt. 
685 m., UCBP* (Jose Schunke V.) 6162; Villa Isabel, Rio Cuchara, UCBP® 
(Jose Schunke V.) 5683. “Sacha cascarilla", fide Schunke. 


According to the specimen labels, the inflorescence, hypanthium, and 
corolla tube are deep red, and the corolla limb is green or yellow-green. 
The immature capsule is semifleshy and deep red “but later drying and 
dehiscing."" The Peruvian collections give "Flowers moderate purplish pink" 
(Schunke 6162) and "flowers yellow-green, calyx strong red, small racemes 
to 60 cm." (Schunke 5683). 


Of the Ecuadorean collections cited above, the specimens in the 
herbarium of Field Museum all bear Standley's manuscript name Rustia rubra 
Standl., with the exception of Steere 8339 which was designated "Rustia 
brachycarpa Standl. sp. nov." Despite the different manuscript name, 
there is no doubt it is consvecific with R. rubra. 


Rustia rubra is closely related to R. splendens (Karst.) Standl. and 
R. secundiflora K. Schum. R. secundiflora is readily distinguished by the 
long, narrow corolla lobes (5-11 mm. long by 1.5-2.5 mm. wide) and the long 
petioles (mostly exceeding 3 cm.). Both R. rubra and R. splendens have 


* UCBP —- Collections for a project of the Departments of Botany and 
Pharmacology, University of California at Los Angeles. For an explanation 
of this abbreviation see Simpson, D. R., A Partial Revision of Paullinia. I. 
Fieldiana: Botany 36 (12): in press (see III, 3: citation of Herb. Specimens). 


6 PHYTOLOGDA Vol. 33, no. 1 


short, deltoid corolla lobes that are about as long as wide. R. splendens 
has typically short petioles (mostly 1-2 cm. long) while in R. rubra they 
generally exceed 2.5 cm. and the corolla tube of the former is usually 
longitudinally striate, longer, and with larger diameter than the smaller, 
nonstriate tube of the latter. The most obvious character separating 
these two species is the markedly obtuse leaf bases of R. rubra which 
contrasts with the broadly acute base of R. splendens. 


The Rustia species of Peru. 


In the Flora of Peru the genus Rustia is not included since no col— 
lections of this genus were known from Peru at the time that Standley wrote 
the treatment of the Rubiaceae. Subsequently several collections have been 
made which can tentatively be assigned to the following species. 


Rustia secundiflora K. Schum. Fl. Brasil.6 (6): 261. 1889. 
Eerwete ESeCTTt 


Dept. San Martin: Prov. Lamas; north of San Antonio 2-4 km., along Rio 
Cumbasa in dense jungle, alt. ca. 1,200 ft., C, M. Belshaw 3514 (distributed 
as Condaminea corymbosa); Prov. Mariscal Caceres; Dist. Tocache Nuevo; a 
orilla de la quebrada en bosque alto, | camino al caserio de Santa Rosa de 
Mishollo, 4 km. de Puerto Pizana, Jose Schunke V. 4877 (distributed as 
Rustia splendens); a orilla de la quebrada, en bosque alto con abundante 
luz solar, al noroeste del vivero del Instituto Agropecuario de Tocache, 

J. Schunke V. 3952 (distributed as R. splendens); Dist. Uchiza; en bosque 
alto y terreno pantanoso, la carretera al Rio Uchiza, 2 km. del caserio de 
Nuevo Progreso, alt. 500 m., J. Schunke V. 2305 (distributed as R. splendens). 


In two of the flowering collections (Belshaw 3514 and Schunke 3205), 
the collectors note that the corolla is yellow green, while for Schunke 4877, 
he wrote, "flores rosa amarillente." The remaining collection (Schunke 3952) 
lacks flowers but has mature capsules. 


Rustia rubra Standl. ex D. Simpson, see above. 
rs 


seen OU 


Rustia isernii Standl., see below under excluded species. 
SSeS STE 


The Rustia species of Ecuador. 


There was no mention of Rustia in Standley's Rubiaceae of Ecuador, for 
the same reason as mentioned above for the Flora of Peruse At least two 
species are now represented in the herbarium and are listed here. 


Rustia rubra Standl. ex D. Simpson, see above. 
Rustia Spe A plant not readily assignable to any of the known species is 

represented by Marion Ownbey 2735, containing both flowers and mature capsules 
The corolla has the long, narrow lobes of R. secundiflora but the petioles are 
very short. The leaves are more narrow than any of the three species discusse 
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above, and are gradually narrowed to the acute base and the long, acuminate 
apex. Ownbey 2735 is from Prov. Napo-Pastaza; Arichidona-Tena region, 
"shrub along creek between Rio Lupi-yacu and Rio Pano near foot of Cordil- 
lera de Guacamayos, west of Tena, elev. 2,500 ft.". It was distributed as 
Rustia splendens (Sarst.) Standl. 


The Rustia species of Colombia. 


Rustia occidentalis (Benth.) Hemsl. Biol. Centr. Amer. Bot. 2: 14. 1881. 
3tandl. Fieldiana Bot. TNs *265° 1930. bids isc. '8(S5)ss40;. 1931. 


Dept. El Choco: Strand flora between Camp Curiche and Q. Changame, 
J. A. Duke 11580 (hb. AMES); R{o San Juan, alt. 80 m., Triana 1784, 3262-3. 
Dept. del Valle: Rivers Yurumangui and Naya, Lehmann 9019; Rio Yurumangui, 
alt. 5-50 m., Cuatrecasas 15905; Rio Naya abajo de Puerto Merizalde, alt. 
1-4 m., Cuatrecasas 14317; Rio Cajambre, alt. 5-80 m., Cuatrecasas 17580; 
Bahia de Buenaventura, Quebrada de Aguadulce, O-10 m. alt., Cuatrecasas 
19736; Buenaventura, Killip 11707; north shore of Buenaventura Bay, Killip 
and Garcia 33338; Buenaventura Bay, mangrove swamp, Killip 34986; south 
shore of Buenaventura Bay, mangrove swamp, Killip and Cuatrecasas 38680. 
Dept. Narino: east side of Gorgona Island, Killip and Garcia 32209; south 
end of Gorgona Island, near sea level, Killip and Garcia 33128. 


Rustia el (Karst.) Standl. Fieldiana:Botany 7(1): 26. 1930. ibid. 
Tec. 8(5)3 339. 1931. 


Dept. del Meta: Llano de San Martin Jiramena, alt. 220, Triana 3262; 
alt. 300 m., Triana 1785; Goudot s.n. (leg. Jan. 1844). Comis. del Vaupes: 
Cano Grande (selva entre Calamar y San Jose del Guaviare), alt. 240 m., 
Cuatrecasas 7370. Comis. del Putumayo: selva higrofilo del Rio San Miguel, 
en el afluente izquerda Quebrada de la Hormiga, alt. 290 m., Cuatrecasas 11076. 
Without locality: Mutis 3; Purdie s.n.; Flor. Claes s.n. (leg. 1923). 


Two of the above cited specimens require some comment. Cuatrecasas 11076 
was distributed as R. secundiflora even though it has the very short, deltoid 
corolla lobes of R. splendens. It and Cuatrecasas 7370 both have corollas 
that are more narrow than those of the other specimens cited above, and may 
represent a local variant. 


Rustia longifolia Standl., see below under excluded species. 
Be te tae 


Rustia warscewicziana Klotzsch (apparently an unpublished name). 
Coreen Swe: 


There are two photographs (neg. nos. 10 and 11) in the herbarium of 
Field Museum, taken by Macbride of material in the Berlin Herbarium, 
collected by Warscewicz in "cordillera mer. occident., Neu Grenada." 
Negative No. 10 shows a branchlet with leaves, and No. 11 shows the panicle 
and one leaf of the same collection as No. 10. It is certainly a Rustia 
but the panicle seems much larger and more branched than any I have seen 
otherwise. 
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Doubtful or excluded species. 


Rustia isernii Standl. 
awww wT 


ALIBERTIA ISERNIT (Standl.) D. Simpson, comb. nov. Rustia isernii Standl. 
Publ. Field Mus. Nat. Hist., Bot. Ser. 22(3): 212. 1940. 


This is not a Rustia! The two collections cited by Standley are 
staminate plants with corolla lobes contorted and about equal the length 
of the tube. Doubtless it belongs in the tribe Gardenieae. The separate 
stipules exclude it from Amaioua and Duroia, but it can be considered an 
Alibertia sensu lato. As Steyermark has commented, Alibertia is in need 
of revision and, given a more strict circumscription of the genus, such 
revision may result in this and other species being removed. 


Rustia longifolia Standl. Fieldiana:Botany 8: 159. 1930. = Tresanthera 


ee re 


rr) 


Not a Rustia, this can be reduced to synonymy under Tresanthera 
condamineoides Karst. It is based on a collection with immature fruits 
which when dried exhibit longitudinal ribs. These were not shown in the 
illustration that accompanied Karsten's description since they do not occur 
in mature capsules and often are not apparent in flowering material. 


ee ee ee ee 


This name seems to have been overlooked by Standley. The short 
description is insufficient to permit any taxonomic decision on its status, 
but the phrase "capsulis minutis 7 mm. longis" suggests that either it was 
without mature fruits or that it may be something other than Rustia. 


ADDITIONAL NOTES ON THE ERIOCAULACEAE. LIX 


Harold N. Moldenke 


ERIOCAULON QUINQUANGULARE L. 
Additional & emended synonymy: Gramen indicum capitulis tomen- 


tosis P. Herm., Mus. Zeyl., ed. 1, 17. 1717. Kokmotha P, Hern., 


Mus. Zeyl., ed. 2, 57. 1726. Eriocolon quinquangulare L. apud 
Lam., Encycl. Méth. Bot. 3: 275, in obs. 1789. Eriocaulon 
e @ L. ex Prain, Bengal Pl., imp. 1, 1127. 1903. 

Additional bibliography: P. Herm., Mus. Zeyl., ed. 2, 57. 
1726; Bojer, Hort. Maurit. 361. 1837; J. Grah., Cat. Pl. Bomb. 
230. 1839; Prain, Bengal Pl., imp. 1, 1127. 1903; Cooke, Fl. 
Presid. Bombay, ed. 1, 2: 82 & 849 (1908) and ed. 2, imp. 1, 3: 
35h & 361—362. 1958; Prain, Bengal Pl., imp. 2, 2: 648, 819, & 
985. 1963; Punt, Reg. Veget. 36: 9. 1964; Cooke, Fl. Presid. 
Bombay, ed. 2, imp. 2, 3: 354 & 361—362. 1967; Malhotra & Moor- 
thy, Bull. Bot. Surv. India 13: 314. 1971; Moldenke, Phytologia 
29: 200, 205, 220--222, 22), 231, & 237 (197) and 31: 397, 398, 
‘ 4,00. 1975; Anon., Taxon Re 173. 1975; Moldenke, Phytologia 32: 

96. 1976. 

Malhotra & Moorthy (1971) cite for this species their nos. 
107197 & 122668. Cooke (1908) cites only Jacquemont 72 and 
Stocks s.n. from Bombay and gives the overall distribution of the 
species as "Throughout India; Ceylon". Kuntze (1391) records it 
from Anmnam. Townsend describes the plant as "very abundant, 
heads pure white" and found it growing in damp sand in the troughs 
of undulations in an undulating area of white sand. Cooray also 
refers to the flowers as white and the plant as common; his nos. 
70020104R, 700202)5R, & 70032207R are vouchers for ecologic ob- 
servations in Sri Lanka. 

The Santapau collections cited below were previously cited by 
me as KE. infirmum Steud., but they seem better placed as E. 

n - Santapau encounted the species "in large 
patches in ricefields", while Jayasuriya refers to it as "abun- 
dant in wet places on savannas" at low altitudes and found it 
flowering in May. 

The "E. quinquangulare Bojer" listed in the "Index Kewensis" 
and elsewhere and referred to Bojer, Hort. Maurit. 361 (1837) is 
actually not proposed there as a new species. The reference 
reads: "1, QUINQUANGULARE. L. Spreng. Syst. p. 775. Pat. Inde 
orientale, ile Maurice. Croit dans les endroits découverts et 
humides autour du Grand-Bassin. Annuelle. Fl. Octobre, Décem- 
bre." The only other species which he lists is "2. REPENS. Lamk. 
Spreng. Syst. ibid. Pat. Ile Maurice. Croit et fleurit comme 
l'espéce précédente." Eriocaulon repens Lam., however, is native 
to Hispaniola (in the West Indies), not Mauritius, so both identi- 
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fications are apparently incorrect. To which of the five species 
known from Mauritius these two references apply can only be de- 
termined by examination of Bojer's actual specimens probably pre=- 
served in the Paris herbarium. 

Additional citations: INDIA: Gujarat: Santapau 9611 (N, Xa), 
9630 (N, Xa). Maharashtra: Vartak RD.17 (Ac). Mysore: Bogner 
521 (Mu). SRI LANKA: Cooray 7002010LR (W—2657056), 70020245R 
(W—2657055) , 70032207R (W—265705h); Jaya 1948 (Ld); Mol- 
denke, Moldenke, & Jayasuriya 28217 (W--2765105), 28225 (W— 
276540), 26322 (fDTeLAG; Moldenke, Moldenke, & Sumithraa- 
rachchi 28199 (W--2765),06); Moldenke, Moldenke, Sumithraarachchi, 
& Waas 20319 (W--2765K12); C. C. Townsend 73/261 (W—276587h) . 


ERIOCAULON QUINQUANGULARE var. ELATIUS Moldenke 
Additional bibliography: Moldenke, Phytologia 29: 222. 197k. 
Jayasuriya found this variety "abundant in wet sandy grassy 
spots" at low altitudes, the white heads in flower in May. 
Additional citations: SRI LANKA: Jayasuriya 2005 (Ld). 


ERIOCAULON RECURVIFOLIUM C. H. Wright 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 7 (2): 12. 1926; Moldenke, Phytologia 24: 496. 1972. 


ERIOCAULON RITCHIEANUM Ruhl. 

Additional synonymy: Eriocaulon ritcheanum Ruhl. apud Saxena, 
Bull. Bot. Surv. India 12: 38 & 62. 1970. 

Additional bibliography: Cooke, Fl. Presid. Bombay, ed. 1, 2: 
850 (1908), ed. 2, imp. 1, 3: 362--363 (1958), and ed. 2, imp. 2, 
3% 362-- 363. 1967; Saxena, Bull. Bot. Surv. India 12: 38 & 62. 
1970; Kulkarni & Desai, Journ. Bombay Nat. Hist. Soc. 71: 82-8. 
197h; Moldenke, Phytologia 29: 222—223 (197) and 31: 397. 1975; 
cm Biol. Abstr. 59: 6329. 1975; Moldenke, Phytologia 32: 98. 
1976. 

Cooke (1908) cites only Ritchie 12,8 from Bombay -- Belgaum, 
S. M. Country -- in the Hervier Boissier at Geneva and conments 
that "I have seen no specimens; there are none in Herb. Kew." 
Saxena (1970) tells us that this species comprises part of "poor 
aquatic vegetation", found only in ditches or where stream flow 
is slow. 

Material of E. ritchieanum has been misidentified and distrib= 
uted in some herbaria as "E. longicuspis Hook. f." 

Additional citations: INDIA: Maharashtra: Vartak RD.13 (Ac), 
RD.15 (Ac), RD.18 (Z). 


ERIOCAULON ROBUSTO-BROWNIANUM Ruhl. 

Additional bibliography: Cooke, Fl. Presid. Bombay, ed. l, 2: 
850--851 (1908), ed. 2, imp. 1, 3: 363 (1958), and ed. 2, imp. 2, 
3: 363. 1967; Moldenke, Phytologia 29: 223. 197k. 

Cooke (1908) says for this species: "Kanara: Dharwar and Bel- 
lary district (Saw. according to Ruhland, but probably a misprint 
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for Law). I have seen no specimens; there are none in Herb. Kew." 
Additional citations: INDIA: Maharashtra: Vartak RD.20 (Ld). 


ERIOCAULON ROUXIANUM Steud. 

Additional bibliography: Cooke, Fl. Presid. Bombay, ed. 1, 2: 
851 (1908), ed. 2, imp. 1, 3: 363° (1958), and ed. 2, imp. 2, 3: 
363. 1967; Moldenke, Phytologia 25: 69. 1972. 

Cooke (1908) comments that "Dalzell, who has collected and de- 
scribed many of the Bombay Eriocaulons, has seen neither this 
plant nor E. heterolepis. There are no specimens in Herb. Kew. 
Roux's specimens, collected in Bombay in 1832, are said to be in 
Delessert's Herbarium (Lasegue, in Deless. us. Bot. (1845) p. 
156)." That herbarium is in the Conservatoire et Jardin Botani- 
ques in Geneva now, 


ERIOCAULON SACCATUM Van Royen 
Additional bibliography: Moldenke, Phytologia 25: 70. 1972; 
Hartley, Dunstone, Fitzgerald, Johns, & Lamberton, Lloydia 36: 
235. 1973; Farnsworth, Pharmacog. Titles 9 (1): x. 197). 
Hartley and his associates (1973) found this plant growing in 
moist meadows in New Guinea and cite their no. 13235. 


ERIOCAULON SCARIOSUM J. E. Sm. 

Additional bibliography: Heslop-Harrison, Ind. Kew. Suppl. 15: 
52. 1974; Moldenke, Phytologia 29: 223 (197h) and 31: 391. 1975. 

Recent collectors describe this plant as an erect ephemeral 
herb, 15 cm. tall, with basal leaves and "stems" [=peduncles] 5 
inches long, the inflorescences "papery-white". Nelson found it 
to be "common in mud in low-lying swamp in creek bed", while Latz 
says that it is "rare in sand on edge of seasonal swamps". Park=- 
er refers to it as growing in clumps in moist disturbed sand 
areas. It has been collected in flower and fruit in June and 
September. 

Additional citations: AUSTRALIA: Northern Territory: D. J. 
Nelson 1172 (Herb. North. Terr. 1130] (Z); M. Parker 135 (Ld). 
eal ISLANDS: Wessel: Latz 3312 [Herb. North. Terr. 3683)] 

vA 


ERIOCAULON SCHIEDEANUM Korn. 

Additional bibliography: Moldenke, Phytologia 26: 36 (1973), 
31: 378 (1975), and 32: 92. 1976. 

Rzedowski & McVaugh describe this plant as having "cabezuelas 
negruzcas, los individuos cresciendo aislados in zona pantanosa 
a los lados de un arroyo", at 2700 meters altitude, flowering and 
fruiting in October. 

The Pringle 3855 3855, distributed in many herbaria as E. schiede- 
anum, actually is E E. bilobatum Morong, while Gentle 993 is E. 
fuliginosum Ce. Wright. 

Additional citations: MEXICO: Aguascalientes: Rzedowski & Mc 

h = (Mi). Jalisco: Pringle 6116, in part (Ww—25L 71, 1 W-- 
3 0). 
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ERIOCAULON SCHULTZII Benth. 

Additional bibliography: Moldenke, Phytologia 25: 71. 1972. 

Dunlop refers to this plant as an "annual in organic sludge" 
and found it growing in a rock-hole in sandstone conglomerate, 
flowering and fruiting in February. 

ceo ae citations: AUSTRALIA: Northern Territory: C. Dunlop 
3388 (Z). 


ERIOCAULON SCLEROCEPHALUM Ruhl. 

Additional bibliography: Moldenke, Phytologia 25: 71-72. 1972; 
Leén & Alain, Fl. Cuba, imp. 2, 1: 261 & 423. 197k} Moldenke, Phy- 
tologia 32: 60h. 1976. 

Recent collectors have encountered this plant on savannas »§ es- 
pecially on white quartzite sand where water seeps through, and 
along moist sandy roadsides, flowering and fruiting (in addition 
to the months previously reported by me) in March and April. 

Material has been misidentified and distributed in some her- 
baria as E. sigmoideum C. Wright. Killip 4059 is a mixture with 
E. ovoidewm Britton & Small. 

Additional citations: CUBA: Pinar del Rfo: Homan 10822 (W— 
1302885--cotype). ISLA DE PINOS: Britton, Britton, & Wilson 
14948 (W--793220); Ekman 11990 (W--1302886—cotype), 12106 (w— 
130288); Killip 3036 36 (W—2112028), 4059, in part (W—2176133), 
45517 (W—2226329 ie 


ERIOCAULON SEDGWICKII Fyson 

Additional bibliography: Moldenke, Phytologia 29: 22). 197). 

Vartak encountered this plant on moist soil, flowering and 
fruiting in September. 

Additional citations: INDIA: Maharashtra: Vartak RD.2 (Z), RD. 
21 (Id), RD.22 (Z). 


ERIOCAULON SEEMANNII Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 22h. 197k; 
Molina R., Ceiba 19: 2). 1975. 

Molina R. (1975) records this species from Honduras. 


ERIOCAULON SELLOWIANUM Kunth 

Additional synonymy: Eriocailon sellowianum Moldenke, Phyto- 
logia 29: 225, sphalm. 19 

Additional. bibliography: “Moldenke, Phytologia 29: 22h=--225 & 
314 (1974) and 31: 397. 1975. 

Recent collectors have encountered this plant on wet campos 
and in "brejo, zona de campo", at altitudes of 1300—1500 meters, 
fruiting in May. 

Additional citations: BRAZIL: Goids: W. R. Anderson 61466 (N); 
Hatschbach 36848 (1d); Hatschbach, Anderson, Barneby, & . Gates 
36317 (Ac); Irwin & Soderstrom 76143 (W—2759065) « 


ERIOCAULON SELLOWIANUM var. LONGIFOLIUM Moldenke 
Additional bibliography: Moldenke, Phytologia 29: 225. 197h. 
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Hatschbach encountered this plant in "campo, margem cerrado", 
flowering and fruiting in May. 
Additional citations: BRAZIL: Goid&s: Hatschbach 36829 (Ld). 


ERIOCAULON SELLOWIANUM var. MINOR Moldenke 

Synonymy: Eriocailon sellowianum var. minor Moldenke, Phytolo~- 
gia 29: 225, sphalm. 197). 

Additional bibliography: Moldenke, Phytologia 29: 225 (197) 
and 31: 397. 1975. 


ERIOCAULON SELLOWIANUM var. PARANENSE (Moldenke) Moldenke & Smith 
Additional bibliography: Moldenke, Phytologia 29: 22h & 225 
(1974) and 31: 397. 1975. 
Additional citations: BRAZIL: Paran4: Hatschbach 356% (1d). 


ERIOCAULON SETACEUM L. 

Additional synonymy: Tsjeru-cotsjiletti-pullo Rheede apud 
Lam., Encycl. Méth. Bot. 3: 275, in syn. 1789. Randiala 
malabarica, capillaceo folio Petiv. apud Lam., Encycl. Méth. 

Bot. 3: 275, in syn. 1789. Eriocaulon setaccum L. ex Moldenke, 
Phytologia 31: 397, in syn. 1975. 

Additional bibliography: Lam., Encycl. Méth. Bot. 3: 275. 

1789; J. Grah., Cat. Pl. Bomb. 230. 1839; Woodr., Journ. Bomb. 
Nat. 13: 429. 1901; Cooke, Fl. Presid. Bombay, ed. 1, 2: 81— 
843. 1908; Dunn & Tutcher, Kew Bull. Misc. Inf. Addit. Ser. 10: 
291 & 292. 1912; Cooke, Fl. Presid. Bombay, ed. 2, imp. 1, 3: 353- 
355 (1958) and ed. 2, imp. 2, 3: 353-355. 1967; Iieth, Phenol. 

& Season, Model. 39. 1974; Moldenke, Phytologia 29: 261, (197k), 
31: 397 (1975), 32: h65 & 470 (1975), and 32: 492. 1976. 

Cooke (19085 cites Dalzell s.n., Stocks s.n., and Woodrow s.n. 
from Bombay and gives the overall distribution of the species as 
"India (Bengal, Khasia Hills, Birma, W. Peninsula); Ceylon, Co- 
chinchina". He comments that "I have followed Ruhland....in 
making E. Capillus-naiadis, Hook. f., conspecific with E. setacewm, 
Linn. In the 'Flora of British India'....E. Capillus-naiadis, 
Hook. f., is made conspecific with E. setaceum of Koernicke, which 
is certainly that of Linnaeus. Ruhland restores E. intermedium, 
Koern., which is the E. setaceum of many authors, but not of Lin- 
naeus ." 

Malaisse (197k) reports that in Zambezia E. setaceum flowers in 
May, while the very similar E. bifistulosum Van Heurck & Muell .- 
Arg. flowers in February and March. Taylor states that in western 
Australia he found E. setaceum "to 22 cm. tall, grey nodular 
flowers protruding above water line" in May, while Dunlop, in the 
northern part of the continent, refers to it as an aquatic, root- 
ing in mud in 30 cm. of water at the edge of a freshwater lagoon, 
only the inflorescence being aerial, flowering in February. 

Lamarck (1789) calls this plant, in French, "joncinelle 
sétacée" and describes it as follows: "La racine de cette plante 
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est longue, & garnie de fibres; elle pousse & son collet quantité 
de feuilles sétacées. entre lesquelles s'élévent plusieurs tiges 
ou hampes menues, 4 six angles selon Linné, enveloppées chacune 
inférieurement par une gafne membraneuse. ’ chaque tige est ter- 
minée par une petite t&te arrondie. Cette plante croft dans 
1'Inde, aux lieux aquatiques." 

The Hu 10873, distributed as E. setaceum, seems, rather, to be 
E. fluviatile Trimen, while W field 594 is E. bifistolosus Van 
Heurck & Muell.-Arg. and Hu 6906 is E. cristatum var. brevicalyx 
C. H. Wright. ata 

Additional citations: INDIA: egee riage ont Vartak RD. RD.23 (1d). 
AUSTRALIA: Northern Territory: C. Dunlop 3283 (La) . Western Aus- 
tralia: G. C. Taylor 91 CZs 


ERIOCAULON SETACEUM var. CAPILLUS-NAIADIS (Hook. f.) Molcenke 
Additional & emended bibliography: Prain, Bengal Pl., imp. 2, 
2: 848 & 985. 1963; Moldenke, Phytologia 29: 221 & 226-229, 197k. 


ERIOCAULON SEXANGULARE L. 

Additional & emended bibliography: J. Grah., Cat. Pl. Bomb. 
231. 1839; Schnitzl., Iconogr. 1: pl. 6, fig. “oh 185; Woodr., 
Journ, Bomb. Nat. 13: 429. 1901; Cooke, Fl. Presid. Bombay, ed. 1, 
2: 82 & 847. 1908; Dunn & Tutcher, Kew Bull. Misc. Inf. Addit. 
Ser. 10: 291 & 292. 1912; M. R. Henderson, Malay. Wild Fls. Mono— 
cot., imp. 1, 212, fig. 127. 195h; Pételot, Pl. Méd. Camb. Laos & 
Viet. 3: 267 (195k) and kj: 1o, 49, 58, 13, 208, 209, & 295. 195k; 
Cooke, Fl. Presid. Bombay, ed. 2, imp. 1, 3: 35h & 369 (1958) and 
ed. 2, imp. 2, 3: 35h & 359. 1967; M. Re "Henderson, Malay. Wild 
Fls. Monocot., imp. 2, 212, fig. 127. 197); Heslop—Harrison, Ind. 
Kew. Suppl. 15: 51. 197h3 Moldenke, Phytologia 29: 28h, 285, & 
390 (197), 30: 259 (1978), 31: 390 (1975), and 32: 500. 1976. 

Additional & emended illustrations: Schnitzl., Iconogr. 1: pl. 
Lé, fig. 6. 18453 M. R. Henderecry Malay. Wild Fls. Monocot., imp. 
1, 212, fig. 127 (195) and imp. 2, 212, fig. 127. 197k. 

Cooke (1908) cites Dalzell s.n., Stocks s.n., and two Woodrow 
s.n. collections, all from Bombay, where he says the species _ 
blooms in September. He gives the overall distribution of the 
species as "India (W. Peninsula); Ceylon, Tropical Asia, Madagas- 
car", 

Henderson (197) records the common names "Asiatic pipewort" 
and "rumput butang" from Malaya and speaks of the plant as "Common 
in the lowlands in open wet places, ditches, ricefields, etc." Hu 
encountered it also in "wet places" in Hong Kong. My wife and I 
found it in the water of flooded marshlands in Sri Lanka. Kuntze 
(1891) records the species from Singapore. 

The Jayasuriya 1520, distributed as E. sexangulare, is a mix- 
ture of this and of the type collection of E. longicuspe var. 
zeylanicum Moldenke. 

Additional citations: INDIA: Maharashtra: Vartak RD.2h (Ac). 
SRI LANKA: Bogner 73 (Mu), 569 (Mu); Moldenke, @, Moldenke, Sumith~ 
raarachchi, t Wass 28 ; 20316 (W--276541)). HONG KONG: S. Y. Hu 11071 
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(W—2732h10). THAILAND: Bogner 416 (Mu). 


ERIOCAULON SIGMOIDEUM C. Wright 

Additional bibliography: Leén & Alain, Fl. Cuba, imp. a i 
280 & 423. 197k; Moldenke, Phytologia 29: 285 (197h) and 31: 397. 
197 

The label on what I take to be Charles Wright's no. 3737 in 
the United States National Herbarium bears no number, but it 
seems quite definite that the specimen is part of his 3737 col= 
lection. 

The Britton, Britton, & Wilson 14918, distributed as E. sig- 
moideum, is actually E. sclerocephalum alum Ruhl. 

Additional citations: CUBA: Pinar del Rfo: C. Wright 3737 (W— 
93719)—~isotype) . ge 


ERIOCAULON SOLLYANUM Royle 

Additional & emended bibliography: Woodr., Journ. Bomb. Nat. 
13: 429. 1901; Cooke, Fl. Presid. Bombay, ed. 1, 2: 842 & 848— 
849 (1908) and ed. 2, imp. 1, 3: 354 & 361. 1956; Prain, Bengal 
Pl., imp. 2, 2: Sed "Blo, & 985. 1963; Cooke, Fl. Presid. Bombay, 
ed. 2, imp. 2 : 35h & 361. 1967; Moidenke, Phytologia 29: 200, 
205, & 230 (37h) and 31: 389. 1975. 

Cooke (1908) cites Dalzell s.n., Law s.n., and Stocks s.n. 
from Bombay and Stocks s.n. from om Sind, giving the overall dis- 
tribution of the Species as as ierhpoubiaets India". He comments that 
it "Seems scarcely to differ from E. infaustum, N. E. Brom, in 


Dyer, Fl. Trop. Africa, v. 8 (1903) p. 253." Kuntze (1891) re- 
cords it from Java. 


ERIOCAULON SPECTABILE F. Muell. 

Additional bibliography: Moldenke, Phytologia 25: 77 (1972) 
and Rl: 391. 1975. 

Dunlop found this plant growing in gravelly soil of a damp 
creek bed, flowering in July. 

Additional citations: AUSTRALIAN ISLANDS: Maria: C. R. Dunlop 
2810 [Herb. North. Terr. 36295] (Z). 


ERIOCAULON SPRUCEANUM Korn. 

Additional bibliography: Moldenke, Phytologia 26: 39 (1973) 
and 31: 381. 1975. 

Pinto E. & Sastre encountered this species "en lugar hfmedo, 
al lado de un morichal", at 180 meters altitude, flowering in 
March, the flowers said to be white. 

Addi tional citations: COLOMBIA: Vichada: Pinto E. & Sastre 


1439 (W—-27),8155) . 


ERIOCAULON SPRUCEANUM f. VIVIPARUM Moldenke 
Additional bibliography: Moldenke, Phytologia 25: 78. 1972. 
The Eitens refer to this as a plant growing with its base in 
water at brooksides, rooted in brown sand "in light shade of nar- 
row gallery scrub", describe the flower~heads as white, and found 
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it in flower and fruit in September. 
Additional citations: BRAZIL: Mato Grosso: Eiten & Eiten 8625 . 
(W--2757750) . 


ERIOCAULON STELLULATUK Korn. 

Additional bibliography: Woodr., Journ. Bomb. Nat. 13: 29. 
1901; Cooke, Fl. Presid. Bombay, ed. 1, 2: 842 & 846 (1908), ed. 2, 
imp. 1, 3: 354 & 358 (1958), and ed. 2, imp. 2, 3: 35) & 358. 1967; 
Moldenke, Phytologia 29: 221 & 231. 197h. 

Cooke (1908) cites Stocks s.n. and Talbot 1598 fram Bombay, 
where he says it blooms in February. He gives its overall distri- 
bution as "India (W. Peninsula)" only. 

Additional citations: INDIA: Maharashtra: Vartak RD.25 (Ld). 


ERIOCAULON STENOPHYLLUM R. E. Fries 

Additional bibliography: Wangerin in Just, Bot. Jahresber. 6 
(1): 402. 1925; Fedde in Just, Bot. Jahresber. 6 (2): 596. 1929; 
Moldenke, Phytologia 26: 0. 1973. 


ERIOCAULON STEYERMARKII Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 231 (197k) 
and 31: 38). 1975. 

Bogner reports this plant as having its leaves "mostly submerg- 
ed". 
Additional citations: VENEZUELA: Bolfvar: Bogner 1057 (Mu). 


ERIOCAULON ee var. BAHIENSE Moldenke, Phytologia 31: 
229. 1975. 
Bibliography: Moldenke, Phytologia 21: 229 & 384. 1975. 
Citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, Brighton, 
& Pinheiro in Harley 16068 (Z—type). 
ERIOCAULON STRAMINEUM Korn. 
Additional bibliography: Moldenke, Phytologia 25: 79--80. 1972. 


ERIOCAULON STRIATUM Lan. 
Additional bibliography: Heslop-Harrison, Ind. Kew. Suppl. 15: 
52. 1974; Moldenke, Phytologia 29: 231. 197k. 


ERIOCAULON SUBGLAUCUM Ruhl. 
Additional bibliography: Moldenke, Phytologia 29: 232. 197h. 
Additional citations: SRI LANKA: Moldenke, Moldenke, Jayasuriya, 


& Sumithraarachchi 28285 (W--2765382) . 


ee TENUIFOLIUM f. VIVIPARUM Moldenke, Phytologia 31: 360. 
1975. 
Bibliography: Moldenke, Phytologia 31: 360 & 38). 1975. 
Citations: BRAZIL: Amaz6nas: Murga Pires, Cavalcante, Magnago, 


1976 Moldenke, Notes on Eriocaulaceae a by 
& Silva 13980 [Murga Pires & al. 13975] (W--27L0219—type) . 


ERIOCAULON TEPICANUM Moldenke 

Additional bibliography: Moldenke, Phytologia 25: 82. 1972. 

Collectors have found this plant in anthesis in January, Febru- 
ary, and August. 

Additional citations: MEXICO: Nayarit: Edw. Palmer 2029 (Ww— 
149159)—isotype): J. N. Rose 2105 (W—301007). 


ERIOCAULON TEXENSE Korn. 

Additional bibliography: Moldenke, Phytologia 26: 65 (1973) 
and 29: 111 & 20). 1974; D. S. & H. B. Correll, Aquat. & Wetland 
Pl. SW. U. S., imp. 2, 1: 592--593, fig. 303 (1975) and imp. 2, 
23 1751. 1975. 

Additional illustrations: D. S. & H. B. Correll, Aquat. & Wet- 
land Pl. SW. U. Se, imp. 2, 1s 592, fig. 303. 1975. 


ERIOCAULON THWAITESII Korn. 

Additional bibliography: Moldenke, Phytologia 29: 202, 210, & 
Jayasuriya describes this plant as having the "heads pale 
dirty-brown" and encountered it in wet spots in savanna land at 

low altitudes, flowering in May. 

Additional citations: INDIA: Maharashtra: Vartak RD.26 (Ac). 
SRI LANKA: Jayasuriya 1950 (Ld); Moldenke, Moldenke, Dasanayake, 
& Jayasuriya 2830 (W—2765)09), 2831 (E, W-—-2765),08); Moldenke, 
Moldenke, Jayasuriya, & Sumithraarachchi 28310 (W--2765392), 
2831 (Gz, Mi, Sl); Sumithraarachchi & Waas DBS.261 (Z). 


ERIOCAULON TORTUOSUM F. Muell. 

Additional bibliography: Moldenke, Phytologia 25: 83. 1972. 
Nelson describes this plant as an erect herb to 6 inches tall, 
the leaves flaccid, forming a rosette at the base of the plant, the 
inflorescences small, gray, and globular, and found it to be "com- 

mon in muddy channels", flowering and fruiting in June. 
Additional citations: AUSTRALIA: Northern Territory: D. J. Nel~ 
gon 1125 [Herb. North. Terr. 11257] (2). ume 


ERIOCAULON TRUNCATUM Hamilt,. 

Additional & emended bibliography: Diels, Fl. Cent.-China 236. 
1902; Dunn & Tutcher, Kew Bull. Misc. Inf. Addit. Ser. 10: 291 & 
292. 1912; M. R. Henderson, Malay. Wild Fls. Monocot., imp. l, 
212. 1954; Prain, Bengal Pl., imp. 2, 2: 848 & 985. 1963; Malhot- 
ra & Moorthy, Bull. Bot. Surv. India 13: 31). 1971; Hartley, Dun- 
stone, Fitzgerald, Johns, & Lamberton, Lloydia 36: 235. 1973; 
Farnsworth, Pharmacog. Titles 9 (1): x. 1974; M. R. Henderson, 
Malay. Wild Fls. Monocot., imp. 2, 212. 197; Moldenke, Phytologia 
29: 28h & 285. 197k. 

Ru says of this plant "bracts blackish, white-papillose, apex. 
pointed; heads gray, 2—3 mm, in diameter" and found it growing in 
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a "puddle over rock" and "submerged in a pool edge", flowering 
and fruiting in October and November. Hartley and his associates 
(1973) encountered it in marshy lake beds and cite their no. 9679 
from New Guinea. Malhotra & Moorthy (1971) cite their 20, 109103. 
Henderson (197) calls it the "shortleaved pipewort" in Malaya 
and reports that there it is "Common in the lowlands in open, damp 
places, paths, etc., often in damp, sandy places." Sumithraarach- 
chi, in Sri Lanka, refers to the heads as brownish and found the 
plant growing along a roadside stream of water, flowering and 
fruiting in July. 

Additional citations: SRI LANKA: Sumithraarachchi DBS.00 (Ac, 
Id, Z). HONG KONG: S. XY. Hu 5957 (W--2697302) , 12457 (a—2730690). 


ERIOCAULON TUBERIFERUM Kulkarni & Desai, Journ. Bombay Nat. Hist. 
Soc. 71: [80]—-8h, fig. 1—19. 197k. 

Bibliography: Kuikarni & Desai, Journ. Bombay Nat. Hist. Soc. 
67: 134-135, fig. 1—8 (1970) and 71: [80]--8h, fig. 1—19. 197h; 
ene Phytologia 31: 389. 1975; Shah, Biol. Abstr. 59: 6329. 
1975. 

Illustrations: Kulkarni & Desai, Journ. Bombay Nat. Hist. Soc. 
67: betw. 13) & 135, fig. 1-8 (1970) and 71: 81, fig. 1—19. 197h. 
"The type of this species "was collected from Panhala (938 m. 
alt.), Kolhapur district, Maharashtra, [India], along the margins 
of puddles on 28th July 1968 and is deposited in National Herbar- 
ium, Calcutta under Kulkarni and Desai PETE and the Isotypes 538— 
50 are deposited in the Herbarium of the Shivaji University, 

Botany Department, Hohalpur. 

"E. tuberiferum is closely related to E. ritchieanum Ruhl. and 
E. leucomelas Steud. From the former it differs in the transition 
of the anther colour from white in younger condition to blackish 
at maturity and in its distinct anisopetalous male flower, the 
largest petal of which projects beyond the receptacular bractlets 
giving fringed appearance to the head. From the latter species 
it differs in the petal characters of the male flowers and in 
having distinctly oblique mouth for the peduncular sheaths. It 
differs from all the species of Eriocaulon kom so far in its 
tuberiferous habit. 

"Members of this species are commonly seen along the margins 
of puddles at Panhala from July--September. They grow in associa~ 
tion with Isoetes. The species has also been collected from Rad- 
hanagari (Kolhapur district) where it grows in similar habitat. 
Further intensive collections may reveal its presence in other 
areas of Dahyadri ranges enjoying similar ecological conditions. 

"In spite of very close observations during the last three 
years, we have failed to collect fruiting specimens of this spe- 
cies from both the localities. It appears probable that the 
species mainly reproduces by tubers in nature. 

"The Royal Botanic Gardens, Kew, when referred to, informed 
us that the specimens resembled E. leucomelas Steud. (E. mela= 
leucum Mart.) superficially, appearing to be distinct both in 
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foliage and flower and belonged to E, ritchieanum Ruhl. but with 
abnormal flowers possibly due to nematode attack. The structures 
referred to here as tubers were suspected by the authorities of 
Kew to be nematode cysts. However, later studies by us on the 
ontogeny and the germination of the tubers.....precluded the 
possibility of these being nematode cysts." 


ERIOCAULON TUBIFLORUM Van Royen 

Additional bibliography: Moldenke, Phytologia 25: 86. 1972; 
Hartley, Dunstone, Fitzgerald, Johns, & Lamberton, Lloydia %: 
235. 1973; Farnsworth, Pharmacog. Titles 9 (1): x. 197h. 

Hartley and his associates (1973) found this plant "Forming 
cushions in secondary alpine meadow" in New Guinea and cite their 
no. 12896. 


ERIOCAULON WALKERI Hook. f. 

Additional bibliography: Moldenke, Phytologia 29: 221 & 237. 
197k. 

Jayasuriya encountered this species in wet sandy spots, flow- 
ering in May. 

Additional citations: SRI LANKA: Jayasuriya 2105 (Id, Z). 


ERIOCAULON WIGHTIANUM Mart. 

Additional bibliography: Woodr., Journ. Bomb. Nat. 13: 29. 
1901; Cooke, Fl. Presid. Bombay, ed. 1, 2: 842 & 845. 1908; Dunn 
& Tutcher, Kew Bull. Misc. Inf. Addit. Ser. 10: 291 & 292. 1912; 
Cooke, Fl. Presid. Bombay, ed. 2, imp. 1, 3: 353 & 356-~357 
(19585 and ed. 2, imp. 2, 3: 353 & 356-357. 1967; Moldenke, Phy- 
tologia 29: 211, 213, 229, & 237—~—238 (197) and 31: 398. 1975. 

Cooke (1908) cites from Bombay only Dalzell s.n., Stocks s.n., 
and Talbot 771, where he says that the plant flowers in October 
and November. He gives its overall distribution as "India (Bir- 
ma, W. Peninsula); Ceylon". 


ERIOCAULON WILLDENOVIANUM Moldenke 

Additional synonymy: Eriocaulou longifolium Lorence, in herb. 

Additional bibliography: Heslop-Harrison, Ind. Kew. Suppl. 15: 
52. 197); Moldenke, Phytologia 29: 285. 1974. 

Additional citations: SRI LANKA: Moldenke, Moldenke, Sumith- 
raarachchi, & Waas 28318 (W—2765)13). 


ERIOCAULON XERANTHEMUM Mart. 

Additional bibliography: Woodr., Journ. Bomb, Nat. 13: 429. 
1901; Cooke, Fl. Presid. Bombay, ed. 1, 2: 842 & 849-850 (1908) 
and ed. 2, imp. 1, 3: 354 & 362. 1958; Prain, Bengal Pl., imp. 
2, 2: 848, 849, & 985. 1963; Cooke, Fl. Presid. Bombay, ed. 2, 
imp. 2, 3: 35) & 362. 1967; Malhotra & Moorthy, Bull. Bot. Surv. 
India 133 314. 1971; Saxena, Bull. Bot. Surv. India 13: 89. 1971; 
Moldenke, Phytologia 29: 239. 197k. 

Cooke (1908) cites from Bombay Dalzell s.n., Stocks s.n., and 
Talbot 295 and gives the species' overall distribution as 
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"Throughout India", Saxena (1971) refers to it as growing "In 
marshy places", found it in flower in September, and cites Saxena 
406. Malhotra & Moorthy (1971) cite their no. 122790. 
~~“Additional citations: INDIA: Maharashtra: Vartak HD.29 (Ac). 


LACHNOCAULON Kunth 

Additional & emended bibliography: Michx., Fl. Bor.-Am., ed. l, 
imp. 1, 2: 166 (1803) and ed. 2, 2: 166. 1820; Dalla Torre & 
Harms, Gen, Siphonog., imp. 1, 53. 1900; Post & Kuntze, Lexicon 
312. 190); Rohweder, Farinos. Veg. Salv. pl. 6, fig. 32 [thesis]. 
1954; Rohweder, Abhandl. Geb. Ausl. Univ. Hamb. 61 [C Naturwiss. 
13]: pl. 6, fig. 32. 1956; Anon., Pl. Highlands Hammock St. Park 
. 1962; Dalla Torre & Harms, Gen. Siphonog., imp. 2, 53. 1963; 
J. Hutchinson, Fam. Flow. Pl., ed. 3, 712. 19733; Ayensu, Rep. En~ 
dang. & Threat. Spp. 81, 127, 130, 142, & 118. 197k; Leon & Alain, 
Fl. Cuba, imp. 2, 1: 279, 28h, & 426. 197k; Michx., Fl. Bor.-Am., 
ed. 1, imp. 2, 2 [Ewan, Class. Bot. Am. 3]: 166. 197; Moldenke, 
Phytologia 29: 285-287 (197k), 29: 508 (1975), 30: 19 & 509 
(1975), and 31: 375 & 376. 1975; D. S. & H. B. Correll, Aquat. & 
Wetland Pl. SW. U. S., imp. 2, 1: 588, 593, & [59h], fig. 30h 
(1975) and imp. 2, 2: 1757. 1975. 

Hutchinson (1973) gives the overall distribution of this genus 
as "N. and Cent. America". Actually, it is not knom from Cen- 
tral America, being limited to the southeastern U. S. A. and 
Cuba. 

The Meisner (182) reference in the bibliography of this genus 
is sometimes cited as "1836—l3", but the page involved here was 
actually issued in 182. 


LACHNOCAULON ANCEPS (Walt.) Morong 

Additional & emended bibliography: Michx., Fl. Bor.-Am., ed. 
1, imp. 1, 2: 166 (1803) and ed. 2, 2: 166. 1820; Meian., Pl. 
Vasc. Gen. 1: 407. 1842; J. Hutchinson, Fam. Flow. Pl., ed. 1, 2: 
67 & 238 (1934) and ed. 2, 2: 567 & 768. 1959; Leén & Alain, Fl. 
Cuba, imp. 2, 1: 284 & 26. 197); Michx., Fl. Bor.-Am., ed. 1, 
imp. 2, 2 [Ewan, Class. Bot. Am. 3]: 166. 197h3 Moldenke, Phyto- 
logia 29: 285 (197) and 31: 375 & 376. 1975; D. S. & He B. Cor= 
rell, Aquat. & Wetland Pl. SW. U. S., imp. 2, 1: 593 & [59h], 
fig. 30) (1975) and imp. 2, 2: 1757. 1975. 

Additional illustrations: D. S. & H. B. Correll, Aquat. & Wet- 
land Pl. SW. U. S., imp. 2, 1: [59h], fig. 30h. 1975. 

The R. Kral 20961, distributed as typical L. anceps, is re- 
garded by me as representing f. glabrescens Moldenke. 

Additional citations: NORTH CAROLINA: Robeson Co.: Moldenke & 
Moldenke 29998 (Ld, Tu). GEORGIA: Bryan Co.: Moldenke & Molden- 
ke 29943 (Ac). McIntosh Co.: Moldenke & Moldenke 29911 (Ld). 
FLORIDA: Clay Co.: Moldenke & Moldenke 29819 (Id). Hardee Co.: 
Moldenke & Moldenke 295])2 (Id). Levy Co.: Moldenke & Moldenke 
2959 (Ld). Pasco Co.: Moldenke & Moldenke 29513 (Tu). Putnam 
Co.: Moldenke & Moldenke 29830 (Kh). Wakulla Co.: Moldenke & 
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LACHNOCAULON ANCEPS f. GLABRESCENS Moldenke 

Additional bibliography: Moldenke, Phytologia 25: 91 (1972) 
and 31: 375 & 376. 1975. 

Kral refers to this plant as "rather scarce in boggy open 
Sphagnum bottom" and his collection is the first record of the 
genus from Tennessee. 

Additional citations: TENNESSEE: Cumberland Co.: R. Kral 50961 
(W—271,6709) . 


LACHNOCAULON BEYRICHIANUM Sporleder 

Additional bibliography: Ayensu, Rep. Endang. & Threat. Pl. 
spp. 81, 127, 130, 12, & 148. 197h; Moldenke, Phytologia 29: 286. 
1974. 

Ayensu (197) rightly regards this as an endangered species be- 
cause of its very restricted natural range. It obviously is in 
need of conservation procedures at once. Another species equally 
endangered but ignored by Ayensu is Eriocaulon koérnickiamm Van 
Heurck & Muell.-Arg. 


LACHNOCAULON CUBENSE Ruhl. 
Additional bibliography: Moldenke, Phytologia 25: 91. 1972; 
Leén & Alain, Fl. Cuba, imp. 2, 1: 26h & 26. 197k. 


LACHNOCAULON DIGYNUM Korn. 
Additional bibliography: Moldenke, Phytologia 29: 286. 197k. 
Additional citations: ALABAMA: Escambia Co.: R. Kral 33835 
(htu). 


LACHNOCAULON EKMANNIT Ruhl. 
Additional bibliography: Moldenke, Phytologia 25: 92. 1972; 
Le6n & Alain, Fl. Cuba, imp. 2, 1: 28) & 26. 197h. 


LACHNOCAULON ENGLERI Ruhl. 

eee bibliography: Moldenke, Phytologia 29: 286 & 287. 
197k. 

Additional citations: ALABAMA: Baldwin Co.: R. Kral 3266 (Mu). 


LACHNOCAULON MINUS (Chapm.) Small 

Additional bibliography: Moldenke, Phytologia 29: 287 (197k) 
and 31: 375. 1975. 

Kral has encountered this species on sandy pond shores and the 
sandy edges of limesink ponds — habitats in which my wife and I 
also often found it. 

Additional citations: GEORGIA: Camden Co.: Moldenke & Moldenke 
29874 (Ld). ALABAMA: Covington Co.: R. Kral 39503 (Mu), 
(W—276711). Houston Co.: R. Kral 47259 (W (W—27),6 708) . 


LEIOTHRIX Ruhl. 
Additional & emended bibliography: Korn. in Warm., Vidensk. 
Meddel. Naturh. Foren. Kjobenh. 23: 313. 1871; Fedde & Schust. 
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in Just, Bot. Jahresber. 6 (2): 4. 192); Fedde in Just, Bot. 
Jahresber. 6 (2): 62h. 1929; J. Hutchinson, Fam. Flow. Pl., ed. 
1, 2: 67 & 238, 193k; Moldenke, Lilloa 13: 9. 1917; J. Hutchinson, 
Fam. Flow. Pl., ed. 2, 2: 576 & 769. 1959; Soukup, Biota 2: 302. 
1959; Hocking, Excerpt. Bot. A.21: 211. 1973; Moldenke, Phytologia 
29: 287—~291, 291, 387--388, 390, 477, 478, & 509 (197), 30: 11h, 
115, 323, & 509 (1975), 31: 279, 36h, 402, & 408 (1975), 32: 47 
(1975), and 32: 510. 1976. 


LEIOTHRIX ARECHAVALETAE (Korn.) Ruhl. 
Additional bibliography: Moldenke, Lilloa 13: 9. 1947; Molden- 
ke, Phytologia 25: 95-96. 1972. 


LEIOTHRIX CURVIFOLIA (Bong.) Ruhl. 

Additional bibliography: Moldenke, Phytologia 29: 288 (197k), 
30: 323 (1975), and 31: 408. 1975. 

Additional citations: BRAZIL: Minas Gerais: Irwin, Fonséca, 
Souza, Reis dos Santos, & Ramos 28221 (W—2759063). 


LEIOTHRIX CUSCUTOIDES Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): h. 19243 Moldenke, Phytologia 29: 288. 197k. 


LEIOTHRIX DUBIA Alv. Silv. 
Additional bibliography: Hocking, Excerpt. Bot. A.2l: 211. 
1973; Moldenke, Phytologia 26: hl. 1973. 


LEIOTHRIX DUBIA var. VILLOSA Moldenke 
Additional bibliography: Hocking, Excerpt. Bot. A.21: 211. 
1973; Moldenke, Phytologia 25: 130. 1973. 


LEIOTHRIX EDWALLII Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres 
ber. 6 (2): h. 192h; Moldenke, Phytologia 29: 289. 197k. 


LEIOTHRIX FLAVESCENS (Bong.) Ruhl. 

Additional bibliography: Korn. in Warm., Vidensk. Meddel. Nat- 
urh. Foren, Kjobenh. 23: 313. 1871; Soukup, Biota 2: 302. 1959; 
Moldenke, Phytologia 29: 289, 31h, 387--386, 77, & 478 (197h), 

Kornicke (1871) cites two Glaziou collections: "In collecti- 
onibus cel. Glaziou n. 3619, e vicinia Rio de Janeiro, et n. 
4283 e Serra dos Org%os. Differt n. 4283 a speciminibus mihi 
cognitis bracteis involucrantibus obscurioribus aureo-fuscis, 
nec non pedunculis numerosis." 

Fosberg notes that this plant was "common locally in open 
grassy bog" in SHo Paulo, while Hatschbach encountered it in 
"brejo" (sedge meadow), flowering and fruiting in January. 

Additional citations: BRAZIL: Minas Gerais: Irwin, Fonséca, 
Souza, Reis dos Santos, & Ramos 27113 (W—2759062). Parand: 
Hatschbach 35772 (1d). S&o Paulo: F. R. Fosberg 443329 (Ld). 
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LEIOTHRIX HIRSUTA (Wikstr.) Ruhl. 

Additional bibliography: Moldenke, Phytologia 29: 290 (197k) 
and 31: 384. 1975. 

Harley and his associates refer to this plant as a tufted herb 
with gray-green leaves and white flower~heads and encountered it 
in riverside damp sandy soil with sandstone rocks and partly 
burned-over vegetation, flowering in February. 

The Belém & Pinheiro 2,39, distributed as and previously cited 
by me as L. hirsuta, is actually now regarded by me as represent- 
ing var. obtusa Moldenke, while Brade 10983 is now regarded as the 
type collection of var. toasilis Mold Moldenke. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 


Brighton, & Pinheiro in Harley 15951 (K). 


LEIOTHRIX HIRSUTA var. BLANCHETIAWA (Korn.) Ruhl. 
Additional bibliography: Moldenke, Phytologia 25: 133. 1973. 
Harley and his associates describe this plant as "forming erect 
tufts of leaves, the heads grayish" and found it growing along a 
"small stream with marsh on white sand and surrounding cerrado on 
sandstone rock exposures, this plant growing in very wet sand", at 
an altitude of 950-1000 meters, flowering and fruiting in March. 
The Luschnath s.n. [Campos St. Jo&o, Martio 183], distributed 
as this variety and so cited by me in a previous installment of 
these notes, is now regarded by me as var. tonsilis Moldenke, 
Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 
Brighton, & Pinheiro in Harley 16663 (Id). 


LEIOTHRIX HIRSUTA var. OBTUSA Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 25: 133 (1973) 
and 31: 384. 1975. 

The Bel€m & Pinheiro 2,39, cited below, was previously errone- 
ously cited ited by me as the typ typical form of the species. The plant 
is described by the collectors as 15 cm. tall, with white inflor- 
escences. It was collected in flower and fruit in June. 

Citations: BRAZIL: Bahia: Belém & Pinheiro 239 (N). 


LEIOTHRIX HIRSUTA var. TONSILIS Moldenke, Phytologia 31: 229. 1975. 

Bibliography: Moldenke, Phytologia 31: 229 & 38h. 1975. 

The two collections cited below were previously erroneously 
cited by me as representing typical L, hirsuta (Wikstr.) Ruhl. and 
its var. blanchetiana (Korn.) Ruhl. respectively. The variety has 
been found in flower and fruit in August. 

age BRAZIL: Guanabara: Brade 10983 (Ja—26709—isotype, 

type). Rio de Janeiro: Luschnath s 8.ne [Campos St. Jofo, Martio 
1Bal7 ( (Br, N). 


LEIOTHRIX OBTUSIFOLIA Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres-— 
ber. h6 (2): h. 192; Moldenke, Phytologia 26: 185. 1973. 
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LEIOTHRIX RUFULA (A. St.-Hil.) Ruhl. 
Additional bibliography: A. St.-Hil., Linnaea 16: Litt. 187. 
182; Moldenke, Phytologia 25: 135--136 & 20. 1973. 


LEIOTHRIX SCLEROPHYLLA Alv. Silv. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 4. 1924; Moldenke, Phytologia 29: 291. 197h. 

The Eitens refer to the flowers of this plant as white and en- 
countered it by low rounded rocky outcrops in open fields at 1250 
meters altitude. 

Additional citations: BRAZIL: Minas Gerais: Eiten & Eiten 6711 
(W—2757756) « 


LEIOTHRIX SPERGULA Ruhl. 
Additional bibliography: Moldenke, Phytologia 26: 186. 1973. 
Additional citations: BRAZIL: Minas Gerais: Irwin, Fons&ca, 
Souza, Reis dos Santos, & Ramos 27905 (W--2759061) « 


LEIOTHRIX TINGUENSIS Herzog 

Additional bibliography: Moldenke, Phytologia 29: 291. 197). 

Harley and his associates encountered this plant in an area of 
burned-over grasslands, marsh, and cutover woodland on rocky 
hillsides with tale and metamorphic rock, at 1000 meters alti- 
tude, flowering and fruiting in February. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 
Brighton, & Pinheiro in Harley 16075 (2). 
Se UMBRATILIS var. BREVIPES Moldenke, Phytologia 32: 7. 

1975. 

Bibliography: Moldenke, Phytologia 32: 47. 1975. 

Citations: VENEZUELA: Bolfvar: Bogner 1017 (Mu—type, Z—— 
isotype, Z——photo of type). 


LEIOTHRIX VIVIPARA (Bong.) Ruhl. 

Additional bibliography: Moldenke, Phytologia 26: 186 (1973) 
and 29: 291. 197h. 

Additional citations: BRAZIL: Minas Gerais: Irwin, Fons&ca, 
Souza, Reis dos Santos, & Ramos 28299 (W—2759052) 


LEIOTHRIX VIVIPARA var. LONGIPILOSA Moldenke 
Additional bibliography: Moldenke, Phytologia 25: 138. 1973. 
Additional citations: BRAZIL: Minas Gerais: Tryon & Tryon 
678 (N--isotype) . = 


MESANTHEMUM Korn. 

Additional & emended bibliography: Dalla Torre & Harms, Gen, 
Siphonog., imp. 1, 53. 1900; Post & Kuntze, Lexicon 219 & 361. 
190k; Pilger in Engl. & Prantl, Nat. Pflanzenfam. Erginz. 2, 
Nachtr. 3 zu 2: 37 & 38. 1908; H. Lecamte, Bull. Bot. Soc. France 
55: 573, 59h, 595, 597-602, & 6h3, fig. 1 & 2. 1909; Wangerin in 
Just, Bot. Jahresber. 6 (1): h02. 1925; J. Hutchinson, Fam. Flow, 
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Pl., ed. 1, 2: 67 & 339 (1934) and ed. 2, 2: 576 & 772. 1959; 
Dalla Torre & Harms, Gen. Siphonog., imp. 2, 53. 1963; H. P. Riley, 
Fam. Flow, Pl. S. Afr. 199 & 263. 1963; Gibbs, Chemotax. Flow. Pl. 
3: 188). 1974; Moldenke, Phytologia 29: 291—293 & 509 (197) and 
32: 497 & 510. 1976. 

The Lecomte (1909) references in the bibliography above as often 
cited as "1908", but according to the "Index Kewensis" the latter 
portion of this volume was not published until 1909, even though 
the paper included were presented at meetings of the Society held 
in the latter months of 1908. On the other hand, Stapf (1931) 
gives "1906" as the proper date for the Pilger (1908) work, but the 
United States Library of Congress retains the 1908 title-page date 
as correct. 

Gibbs (197) reports that fructosans and raphides are absent in 
this genus. 

I; is worthy of note that Post & Kuntze, Lexicon 219 (190k) 
raised Eulepis, a section of Eriocaulon proposed by Bongard (1831) 
for species with "squamis capitulorum radiantibus", to generic 
rank, designating as type Eriocaulon prescottiamm, the first- 
mentioned species in the section as listed by Bongard. Ruhland 
(1903) took the name over as a section of Syngonanthus for the 
other five species listed by Bongard: E, elegans, E. niveum, EB. 
aciphyllum, E. nitidum, and E. anthemiflorum. 


MESANTHEMUM ALBIDUM H. Lecomte, Bull. Soc. Bot. France 55: 601-- 
602, fig. 2. 1909. 

Additional & anended bibliography: H. Lecomte, Bull. Soc. Bot. 
France 55: 601--602, fig. 2. 1909; Moldenke, Phytologia 26: 67. 
1973. 

Emended illustrations: H. Lecomte, Bull. Soc. Bot. France 55: 
602, fig. 2. 1909. 

The Lecomte (1909) reference cited above is often cited as 
"1908" and was so cited by me in a previous publication. However, 
even though Lecomte's paper was read at the November 13, 1908, 
session of the Society, pages 589--756 of Volume 55 were not is- 
sued until 1909. 


MESANTHEMUM AURATUM H. Leconte, Bull. Soc. Bot. France 55: 599— 
602, fig. 1. 1909. 

Additional & emended bibliography: H. Lecomte, Bull. Soc. Bot. 
France 55: 599-602, fig. 1. 1909; Moldenke, Phytologia 26: 67. 
1973. 

Enended illustrations: H. Lecomte, Bull. Soc. Bot. France 55: 
600, fig. 1. 1909. 

The Lecomte (1909) reference cited above is sometime cited as 
"1908" and was so cited by me in a previous publication. The 
pages in question, however, were not actually issued until 1909. 


MESANTHEMUM ERICI-ROSENII T. Fries 
Additional bibliography: Wangerin in Just, Bot. Jahresber. }6 
(1): 402. 19253; Moldenke, Phytologia 26: 467. 1973. 
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MESANTHEMUM PRESCOTTIANUM (Bong.) Korn. 

Additional & emended bibliography: Post & Kuntze, Lexicon 219. 
190k; H. Lecomte, Bull. Soc. Bot. France 55: 598--599. 1909; Mol- 
denke, Phytologia 29: 292. 197k. 

As stated under M. albidum above, the Lecomte (1909) reference 
is sometime cited as "1908", but the pages involved were not ac- 
tually issued until 1909. 


MESANTHEMUM RADICANS (Benth.) Korn. 

Emended synonymy: Eriocaulon giganteum Afzel. ex Korn., Linn- 
aea 27: 573, in syn. 1856 [not E. giganteum Beauverd, 1909, nor 
(Beauverd) Beauverd, 1949, nor Mart., 1975, nor Riedel, 1959]. 

Additional & emended bibliography: Hook. f. & Benth. in Hook., 
Niger Fl. 547--548. 1849; H. Lecomte, Bull. Soc. Bot. France 55: 
ee 1909; Moldenke, Phytologia 29: 292—293 (197) and 32: 97. 
1976.6 

As stated under M. albidum, the Lecomte (1909) reference is 
sometimes cited as "1908", but the pages involved were not actu- 
ally issued until 1909. 

Material of this taxon has been misidentified and distributed 
in some herbaria as Eriocaulon latifolium J. E. Sm. 

Additional citations: NIGERIA: Dalziel 1112 (Mu). GABON: 
Bogner 1100 (Mu). i ll orn 


PAEPALANTHUS Mart. 

Additional synonymy: Adelopus Hoffmgg. ex Moldenke, Résumé 
227, in syn. 1959. 

Additional & emended bibliography: Endl., Gen. Pl. 123. 1836; 
Bojer, Hort. Maurit, 361. 1837; Schnitzl., Iconogr. 1: pl. 6 
fig. 612. 18h5; Hook. f. & Benth. in Hook, Niger Fl. 548. 18h9; 
Miq., Stirp. Surin. 221, pl. 65b. 1850; Korn. in Warming, Vidensk. 
Meddel, Naturh. Foren. Kjobenh. 23: [309]--315. 1871; V. A. Pouls., 
Vidensk. Meddel. Naturh. Foren. Kjgbenh. 0 [ser. h, 9]: 223, 278, 
292, 306, 313--321, 326-332, 336, & 3h2. 1888; Dalla Torre & 
Harms, Gen. Siphonog., imp. 1, 53. 1900; Post & Kuntze, Lexicon 8, 
28, 162, 175, 188-189, 219, 223, 337, 412, bis, 466, $36, 560, 
568, & 596. 190); J. C. Willis, Man. & Dict. Flow. Pl., ed. 2, 368 
& 498 (190) and ed. 3, imp. 1, 378 & 512. 1908; Pilger in Engl. 
& Prantl, Nat. Pflanzenfam. Erganz. 2, Nachtr. 3 zu 2: 37 & 38. 
1908; H. Lecomte, Bull. Soc. Bot. France 55: 594-596. 1909; J. C. 
Willis, Man. & Dict. Flow. Pl., ed. 3, imp. 2, 378 & 512. 191h; 
Fedde & Schust. in Just, Bot. Jahresber. 6 (2): 4—5. 192h; 
Wangerin in Just, Bot. Jahresber. 6 (1): 402. 1925; J. C. Willis, 
Dict. Flow. Pl., ed. 5, 250 & 481. 1925; Pittier, Man. Pl. Usuel. 
Venez. 3) & ll. 1926; Fedde in Just, Bot. Jahresber. 1,6 (2): 
651. 1929; J. C. Willis, Dict. Flow. Pl., ed. 6, imp. 1, 250& 
481. 1931; J. Hutchinson, Fam. Flow. Pl., ed. 1, 2: 66, 67, & 2k0, 
fig. 21. 193K; J.C. Willis, Dict. Flow. Pl., ed. 6, imp. 2, 250 & 
481 (1948), ed. 6, imp. 3, 250 & 81 (1951), ed. 6, imp. 4h, 250& 
481 (1955), and ed. 6, imp. 5, 250 & 481. 1957; J. Hutchinson, 
Fam. Flow, Pl., ed. 2, 2: [575], 576, & 776. 1959; Soukup, Biota 
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2: 300 & 302. 1959; J. C. Willis, Dict. Flow. Pl., ed. 6, imp. 6, 
250 & 481. 1960; Dalla Torre & Harms, Gen. Siphonog., imp. 2, 53. 
1963; Anon., Td. Bot. Guay. Highl. 16. 1972; Gibbs, Chemotax. 
Flow. Pl. 3: 1883. 1974; Heslop-Harrison, Ind. Kew. Suppl. 15: 7 
& 148. 197k; Leén & Alain, Fl. Cuba, imp. 2, 1: 279, 281—283, & 
428, fig. 113. 197h; Moldenke, Biol. Abstr. 57: 3780. 1974; Mol- 
denke, Phytologia 29: 281, 287, 293--330, 386--394, 477—503, 506, 
507, & 510 (197k), 30: 15-62, 72—125, 251—280, 317-—-33, 507, 
S10, .& 512 (1975)... 31: .232, 379-383, 385, 387, 389, 392, 396—398, 
O36, & 08 (1975), and 32: 47 & 336. 1975; Moldenke, Biol. 
Abstr. 59: 6926 & 693h. 1975; Molina R., Ceiba 19: 2h. 1975; Mol- 
denke, Phytologia 32: 18), Tbs, 500, 505, 506, & 510, fig. 1. 
1976. 

The Endlicher reference cited above is often cited as "1836— 
1856", but the page involved here was actually issued in 1836. 
The Malme (1931) reference is sometimes erroneously given as 
"1903", Stapf (1931) gives "1906" as the date for the Pilger 
(1908) work, but the United States Library of Congress printed 
card retains the 1908 title-page date as correct. 

The Bogner 1069, distributed as Paepalantims sp., is actually 


Syngonanthus caulescens (Poir.) Ruhl. 


PAEPALANTHUS ACANTHOPHYLLUS Ruhl. 
Oe bibliography: Moldenke, Phytologia 29: 29h, 296, & 

- 197k. 

Recent collectors have encountered this plant on sandy campos, 
among rocks, and in "seasonal marsh of light-gray gleyed soil set 
in middle of cerrado woodland", flowering and fruiting in Febru- 
ary and May. 

The Glaziou 22319, cited below, is cited by Ruhland (1903) in 
his original di description of P. speciosus var. glaber Ruhl. 

Additional citations: BRAZIL: Distrito Federal: Taxonomy Class 
Univ. Bras. 68 (W—275772h, W—2757725). Goids: Glaziou 22319 
(Br, (Br, S)3 Hatschbach 36819 sed: Hatschbach, Anderson, Barneby, , & 
Gates 36319 (Ac); Irwin, Harley, & Smith 32701 OL (W——2 709880) ; I 
win, win, Reis d dos Santos, S: Souza, & Fons8ca 2h6h9 (1 (W—2582518A) ; Irwin, 
Souza, & Reis dos Santos on S10 (W—2758999). 


PAEPALANTHUS ACTINOCEPHALOIDES Alv. Silv. 

pee ome, bibliography: Moldenke, Phytologia 26: 6 (1973) and 
30: 19. 1975. 

Anderson and his associates found this plant in wet sand in an 
area of gently sloping open hillsides with sandy soil and sandstone 
boulders, mostly wet with seeping water, and rocky areas along a 
rushing stream at base of hill, flowering in February, and describe 
the flower-heads as white. 

Additional citations: BRAZIL: Minas Gerais: Anderson, Stieber, 
& Kirkbride 35455 (Ub). BEB FX Rae Ep 
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PAEPALANTHUS ACULEATUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 5. 192h3 Moldenke, Phytologia 26: 187. 1973. 


PAEPALANTHUS AEQUALIS (Vell.) J. F. Macbr. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. 
Naturh. Foren. Kjobenh. 23: 313. 1871; Moldenke, Phytologia 29: 
294-295 & 491 (197k) and 30: 49 & 79. 1975. 

Kornicke (1871) cites Lund s.n. from "In campis ad Mugi des 
Cruzes prov. S. Paulo, Novembri" and comments that "Pedunculi 
speciminum dense hirti vel brevibus hirto-pubescentes". Malme 
(1901), whose work is sometimes erroneously cited as "1903", 
cites Mosé6n 50 and Regnell II .290 from Minas Gerais "inter saxa 
campi aridi®, collected in September and December. 


PAEPALANTHUS ALBO-VAGINATUS Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 29: 295. 197k. 

Recent collectors have found this plant in flower and fruit in 
December. 

Additional citations: BRAZIL: Paranf: Reitz & Klein 1761 (N, 
W—2758 203) . = 


PAEPALANTHUS ALPINUS Korn. 

Additional bibliography: Moldenke, Phytologia 29: 295. 197k. 

Cleef has encountered this species on "pantano subp4ramuno con 
Blechnum loxense, Calamagrostis effusa, Baccharis revoluta y Es- 
peletia killipii", "vertiente seco en el limite superior del sub- 
p4ramo con Rhynchospora paramorum predominante, asociada con 
Calamagrostis effusa, Lycopodium contiguum, Arcytophyllum nitidum, 
Castratella piloselloides y Espeletia grandiflora", and "subp&ramo: 
valle pequefio muy pantanoso con matorral de Diplostephium revolu- 
tum con Blechnum loxense, Chusquea y Sphagnum", and describes it 
as a "planta arrosetada" or "hierba arrosetada comin, flores blan- 
cas". He found it growing at altitudes of 3100—3660 m., flower- 
ing and fruiting in April, May, and July. 

Additional citations: COLOMBIA: Cundinamarca: Cleef 301 (Ld), 
37101 (Ut—316659), 4905 (Ut——316637) . oa Py 


PAEPALANTHUS ALSINOIDES C. Wright 

Additional bibliography: Le6én & Alain, Fl. Cuba, imp. 2, 1: 
283 & 428. 1974; Moldenke, Phytologia 29: 295 (197k), 30: 30 
(1975), and 31: 03. 1975. 


PAEPALANTHUS ALSINOIDES var. MINIMUS Jennings 

Additional bibliography: Leén & Alain, Fl. Cuba, imp. 2, 1: 
283 & 428. 197h; Moldenke, Phytologia 29: 295 (197h) and 30: 30. 
1975. 


PAEPALANTHUS AMOENUS (Bong.) Korn. 
Additional bibliography: Moldenke, Phytologia 29: 29-296 & 
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306 (1974) and 31: 04. 1975. 
The M. A. Chase 9221, distributed as and previously cited by me 


as P, amoenus, |, actually is P. urbanianus Ruhl. 


PAEPALANTHUS ANDICOLA Korn. 

Additional bibliography: Moldenke, Phytologia 30: 72, 73, & 119 
(1975) and 31: 382 & 383. 1975. 

Cleef describes this species as "hierba arrosetada" or "planta 
arrosetada abundante, flores blancas" and encountered it on "sub- 
pféramo: vertiente seco pedregoso con Espeletia muiska, Calamagros— 
tis effusa y ricum" and "subpéramo rocoso, muy seco, con 
Arcytophyllum nitidum, Gaultheria rigida y gramineas", at alti- 
tudes of 3160--3500 m m., flowering and and fruiting in May. 

Additional citations: COLOMBIA: Boyacd: Cleef 9839 (Id). Cun- 
dinamarca: Cleef 3900 (Ac). 


PAEPALANTHUS ANDICOLA var. VILLOSUS Moldenke 
Additional bibliography: Moldenke, Phytologia 25: 147—18 
(1973) and 30: 119. 1975. 


Fig. 1. Paepalanthus andicola var. villosus growing among Es- 
peletia grandiflora (sens. lat.) on the Pdramo de Palacio, Cundin- 
amarca, Colombia; represented by Cleef 3808; altitude 3360 meters. 
Photograph by courtesy of Antoine Cleef, tal taken in May, 1972. 


Cleef describes this plant as "hierba arrosetada" or "planta 
arrosetada muy comin, flores blancas" and found it growing in "ras- 
trojo de Arcytophyllum nitidum, Aragoa cupressina y Diplostephium 


phylicoides, asociado con Calamagrostis effusa en el limite pframo 
prop. dicho y subpd4ramo", "morrena secta (relat.) pedregosa con 
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Hypericum sp., Chusquea, Oreobolus obtusangulus, Cortaderia y 
Racocarpus humboldtii", and "p4ramo seco con frailejonal denso de 
Espeletia grandiflora, asociado con Paepalanthus colombianus, Cam 
pylopus y Lepidozia", at altitudes of 3290—-3460 meters , flowering 
and fruiting in April and May. 

Additional citations: COLOMBIA: Boyac&: Cleef 9337 (ld, Z). 
Cundinamarca: Cleef 2800 (Ut—316653), 3803 (Ac). 


PAEPALANTHUS ARGENTEUS (Bong.) Kérn. 

Additional bibliography: Moldenke, Phytologia 29: 296 (197h) 
and 30: 60. 1975. 

Additional citations: BRAZIL: Minas Gerais: W. R. Anderson 
8566 (N). =% 


PAEPALANTHUS ARGYROPUS Alv. Silv. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): kh. 1924; Moldenke, Phytologia 26: 7, 232, & 69. 
1973. 

Additional citations: BRAZIL: Minas Gerais: Irwin, Fons&ca, 


Souza, Reis dos Santos, & Ramos 28083 (W—2759003). 


PAEPALANTHUS ASCENDENS Aliv. Silv. 
Additional bibliography: Wangerin in Just, Bot. Jahresber. 57 
(1): 475. 1937; Moldenke, Phytologia 25: 150. 1973. 


PAEPALANTHUS ASPER Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 5. 192); Moldenke, Phytologia 29: 297. 197k. 


PAEPALANTHUS ATROVAGINATUS Ruhl. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): h. 192); Moldenke, Phytologia 26: 136 (1973) and 30: 
43 & 97. 1975. 


PAEPALANTHUS AUREUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 5. 192); Moldenke, Phytologia 26: 136. 1973. 


PAEPALANTHUS AUYANTEPUIENSIS Moldenke 
Additional bibliography: Moldenke, Phytologia 29: 297. 197k. 
Bogner encountered this plant at 200 meters altitude, flower- 
ing and fruiting in February. 
Additional citations: VENEZUELA: Bolivar: Bogner 996 (Mu). 


PAEPALANTHUS BALANSAE Ruhl. 
Additional bibliography: Moldenke, Phytologia 26: 69. 1973. 
Additional citations: PARAGUAY: Schinini 5820 (N). 


PAEPALANTHUS BARAUNENSIS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 26: 136. 1973. 
Anderson encountered this plant in wet sand in open places in 
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a region of hillsides with blocky quartzite outcrops sloping down 
to streams, with cerrado on the hillsides, gallery forest along 
the streams, and brejo (sedge meadow) just above the forest. He 
describes the plant as having "trailing stems" and found it in 
flower and fruit in April. 

Additional citations: BRAZIL: Minas Gerais: W. R. Anderson 
8939 (Ld, N); Irwin, Fons&ca, Souza, Reis dos Santos, & Ramos 


2820 28209 (W--2 75900) « 


PAEPALANTHUS BARBIGER Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): 4. 1924; Moldenke, Phytologia 29: 297. 197. 
Hatschbach and his associates have encountered this plant in 
sandy soil on "encosta de morro", flowering in October. 
Additional citations: BRAZIL: Minas Gerais: Hatschbach & Fer- 
reira 35303 (Ld); Hatschbach & Koczicki 35348 (Ld). 


PAEPALANTHUS BARBULATUS Herzog 

Additional bibliography: Moldenke, Phytologia 29: 297 (197) 
and 30: 45. 1975. 

Hatschbach & Ferreira encountered this plant on “campo pedre- 
goso encosta de morro", flowering in October. 

Additional citations: BRAZIL: Minas Gerais: Hatschbach & Fer— 
reira 35310 (1d). 


PAEPALANTHUS BELIZENSIS Moldenke 
Additional bibliography: Moldenke, Biol. Abstr. 57: 3780. 197; 
Moldenke, Phytologia 29: 298. 197k. 


PAEPALANTHUS BIFIDUS (Schrad.) Kunth 
Additional bibliography: Soukup, Biota 2: 302. ie Moldenke, 
Phytologia 29: 298299, 317-319, 323, & 328 (197k), ae 
85, & 110 (1975), and 31: 382, 383, 385 397 5 «3985 ue Woh. 1975. 
Lindeman encountered this species on a large sand savanna. 
The Swallen 4555 and Tavares 835 & 1070, distributed as and 
oe cited by by me as typical P P. bifidus, seem better eit 


ae eee cece aes eee 


(D—603773, N); Maguire t Fanshawe 22974, in part (N, W—190781\), 
23561, in part (N, W—1907831). SURINAM: Lindeman 019 (N, W— 
2734382). BRAZIL: Amap4: Irwin, Egler, & Murga Pires 4732 (W— 
24.3529). Amaz6nas: Prance, Pe! Pena, Forero, & Ramos 168) (W— 
2576788). Bahia: Belém 168) (N). Minas Gerais: I: Irwin, Fons6ca, 
Souza, Reis dos Santos, & Ra Ramos 27648 (W-~2759005).  P aa JeTe 
Baldwin . L021 (W (W—-1878963) . 
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PAEPALANTHUS BIFIDUS f. BREVIPES Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 298—-299 & 
319 (197) and 31: 362, 383, & 385. 1975. 

Collectors have encountered this plant in moist sand on rocks, 
flowering in September and October and fruiting in May (in addit- 
ion to months previously reported by me). Tavares comments: "er=- 
vinha frequente, sSbre areia enxuta". 

The J. S. de la Cruz 34,35 and Maguire & Fanshawe 22974 collec- 
tions cited below are mixtures of this form and typical P P. bifidus 
(Schrad.) Kunth. 

Additional citations: VENEZUELA: Bolivar: J. A. Steyermark 
89671 (W—2)8671, W—2l86397). GUYANA: J. S. de la Cruz 3135, in 
part (N); Maguire & Fanshawe 2297), in part (W—190781h), 3220) 
(W—2168878). BRAZIL: Amaz6nas: Prance, Ramos, Farias, & Philcox 
14835 (Ld, N, S, W—257308A). Cear&: Swallen SSS (W—15920L3) « 
Minas Gerais: Mexia 5816 (W--1571893--isotype). Parafba: Tavares 
1070 (W--2),07871 71). Pernambuco: Tavares 835 (W--203792) . 


PAEPALANTHUS BOMBACINUS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 29: 300. 197k. 
Additional citations: BRAZIL: Minas Gerais: We Re Anderson 
8587 (N). 


PAEPALANTHUS BONGARDI Kunth 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. 
Naturh. Foren. Kjobenh. 23: 313. 1871; Moldenke, Phytologia 29: 
300 & 328 (1974) and 30: 20, 83, 338, & 339. 1975. 

Material of this species has been misidentified and distributed 
in seme herbaria as P. flaccidus (Bong.) Kunth and P. chrysophorus 
Alv. Silv. 

Additional citations: BRAZIL: Minas Gerais: Mello Barreto 6338 
(N). 


PAEPALANTHUS BRITTONI Moldenke 

Additional bibliography: Leén & Alain, Fl. Cuba, imp. 2, 1: 282, 
283, & 428, fig. 113. 197 ; Moldenke, Phytologia 29: 300 (197k) and 
30: 88 & 328. 1975. 

Additional illustrations: Leén & Alain, Fl. Cuba, imp. 2, 1: 
282, fig. 113. 197). 


PAEPALANTHUS BROMELIOIDES Alv. Silv. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. h6 (2): h. 19243; Moldenke, Phytologia 29: 300--301 & 306 (197h) 
and 30: ho, 7B, & 207. 1975. 

The Tryons encountered this species in "Grassland and sedgeland 
(with shrubby areas) with sandstone and quartzite rocks and derived 
soils", 
ea citations: BRAZIL: Minas Gerais: Tryon & Tryon 2823 

Mi, N, N). 
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PAEPALANTHUS BRYOIDES (Riedel) Kunth 

Additional bibliography: Moldenke, Phytologia 29: 301 & 317 
(1974) and 30: 83 & 118. 1975. 

Additional citations: BRAZIL: Minas Gerais: W. R. Anderson 8471 
(N); Irwin, Fons8ca, Souza, Reis dos Santos, & Ramos 28578 (W— 
2759006) « 


PAEPALANTHUS CALDENSIS Malme 

Additional bibliography: Moldenke, Phytologia 29: 301--320 & 
492 (1974) and 30: 95 & 107. 1975. 

Kummrow encountered this plant in brejo (sedge meadow), flower- 
ing in October, and describes the flowers as white. Malme (1901), 
whose work is sometimes erroneously cited as "1903", comments: 
"Celeberr Koernicke, qui specimen (unicum) Widgrenianum vidit, 
novam esse speciem declaravit: 'Scheint neu zu sein. In der Nahe 
von Paop. neglectus'. Ne vera affinis P. neglecto Koern., abs 
quo foliis vaginisque glabris, bracteis involucrantibus stramineis, 
bracteis flores suffulcientibus segmentisque perigonii exterioris 
obtusissimis recedit." 

Additional citations: BRAZIL: Paran4: Kummrow 690 (1d). 


PAEPALANTHUS CALVUS Korn. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat— 
urh. Foren. Kjobenh, 23: 313. 1871; Moldenke, Phytologia 29: 302 
(1974) and 30: 81 & 89. 1975. 

Kornicke (1871) cites Warming s.n. from "In monte Serra da Pie- 
dade a medio usque ad cacumen haud infrequenter, Jan.—Febr. flo- 
rens" and gives a detailed description of the plant. 


PAEPALANTHUS CAMPTOPHYLLUS Ruhl. 

Additional bibliography: Moldenke, Phytologia 26: 1)2—1)3 
(1973) and 30: 83. 1975. 

Emygdio and his associates encountered this plant in shady 
places at 1700 m. altitude, flowering and fruiting in July, and 
describe the flowers as white. 

Additional citations: BRAZIL: Minas Gerais: Emygdio, Duarte, 


PAEPALANTHUS CANDIDUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): h. 192); Moldenke, Phytologia 26: 143 & 77. 1973. 


PAEPALANTHUS CANESCENS var. ATRATUS Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 302 (197) and 
31: 385. 1975. 

Additional citations: BRAZIL: Goids: W. R. Anderson 6636 (N— 
isotype). iain 


PAEPALANTHUS CAPANEMAE Alv. Silv. 
Additional bibliography: Wangerin in Just, Bot. Jahresber. 6 
(1): 402. 1925; Moldenke, Phytologia 29: 302 (1974) and 30: 113. 
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1975. 

Hatschbach and his associates encountered this plant on wet 
sandy campos. 

Additional citations: BRAZIL: Goids: Hatschbach, Anderson, 
Barneby, & Gates 36337 (Ld). 


PAEPALANTHUS CAPILLACEUS Klotzsch 

Additional bibliography: Moldenke, Phytologia 29: 302-303 & 
321 (1974) and 31: 385 & 40h. 1975. 

Moore and his associates found this plant growing "submerged in 
savanna streams", flowering and fruiting in August. 

Additional citations: VENEZUELA: Bolivar: Moore, Ambrose, Dietz, 
& Pfister 9836 (W--2751668) . 


PAEPALANTHUS CAPILLACEUS var. PROLIFERUS Gleason 

Additional bibliography: Moldenke, Phytologia 26: 189—190 
(1973) and 29: 321. 197k. 

Ruiz-Terdn & Lépez-Palacios describe this plant as "Hierba su- 
mergida, enraizada en lajas. Hojas filiformes, 15-—-20 cm. de 
largo, verde intensas. Escapos florfferos cilfndricos, erectos, 
blancos. Escapos fruct{feros verde intensos, de +20 cm. de 
largo. Capftulos floriferos pequefios, globosos, con br&cteas 
parduscas" and found it growing at 1100--1200 meters altitude, 
flowering and fruiting in July. 

Additional citations: VENEZUELA: Bolfvar: Ruiz-Terdn & Lépez- 
Palacios 11286 (Mi). i 


PAEPALANT HUS Se a ae Moldenke, Phytologia 32: 8) & 85, 
fig. a 197 e 
Synonymy: Syngonanthus capillifolius Moldenke, in herb. 
Bibliography: Moldenke, Phytologia 32: 48) & 85, fig. 1. 1976. 
Illustrations: Moldenke, Phytologia 32: 8), fig. 1. 1976. 
Citations: BRAZIL: Minas Gerais: Hatschbach, Anderson, Barneby, 
& Gates 36456 (Z—type, Z--drawings of type). ~— 


PAEPALANTHUS CATHARINAE Ruhl. 

Additional bibliography: Moldenke, Phytologia 29: 30) (197h) 
and 30: 9h. 1975. 

Hatschbach found this plant growing near a stream on campo, in 
"solo brejoso". 

Additional citations: BRAZIL: Paran4: Hatschbach 351 (Ld). 


PAEPALANTHUS CEPHALOTRICHUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 4. 192); Moldenke, Phytologia 26: 196. 1973. 


PAEPALANTHUS CHIQUITENSIS Herzog 
Synonymy: Paepalanthus speciosus var. bolivianus Moldenke, Phy- 


tologia 28: 467. 197k. 


Additional bibliography: Moldenke, Phytologia 28: 0 & 467 
(197k), 29: 305 (1974), and 31: 387 & 405. 1975. 
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The type collection of P. speciosus var. bolivianus is the 
Kuntze s.n. cited below. It is very possible that further study 
may indicate that what is now passing as P. chiquitensis ought to 
be given no more than varietal rank. Certainly it is very closely 
related to P. speciosus (Bong.) Korn. It has been collected at 
altitudes of 200—900 meters, flowering in May and July, and fruit- 
ing in July. 

Material of P. chiquitensis has been misidentified and distribu- 


ted in some herbaria as P. speciosus (Bong,) Korn. and Dupatya spec- 
iosa (Bong.) Kuntze. On the other hand, the Cutler 7036, distribu- 
ted as P. chiquitensis, is actually P. manicatus var. pulvinatus 
Herzog. 

Additional citations: BOLIVIA: Santa Cruz: Kuntze s.n. [200 m. 
Velasco. VII.92] (N, W—701893). 


PAEPALANTHUS CHLOROCEPHALUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): 5. 192k; Moldenke, Phytologia 26: 198. 1973. 


PAEPALANTHUS CHRYSOPHORUS Alv. Silv. 

px decane bibliography: Moldenke, Phytologia 29: 305 & 329. 
1974. 

The following collections, previously identified and cited by me 
in an earlier installment of these notes as P. chrysophorus have 
Lehi on re-examination, actually to be P. “flaccidus (Bong.) 
Qardner 52h, Godoy s.n. [Herb. Inst. Bot. 5. Paulo 8431], Irwin, 
Fonséca, “Souza, Reis dos dos Santos, & Ramos 28576, Irwin, Harley, & & 
Onishi 29513, Irwin, Reis dos Santos, Souza, & & vduntes! 21958, 
Macedo 2780 & 3019, Mello Barreto 98 yy [Herd . Jard. Bot. Belo 
Horiz. 2530], and Mendes Magalh&es 1120 1120 [Herb. Jard. Bot. Belo 
Horiz. 39318], while Mello Barreto 6338 is P. bongardi Kunth. 

Anderson has collected what seems to be the true P. chrysophor- 
us in sandy soil of brejo (sedge meadow) in an area of gallery 
forest, adjacent brejo, and drier higher slopes with grassy campo 
or rocky cerrado, at 1230 meters altitude, flowering and fruiting 
in May, and describes it as an herb with white flower—heads. 

Additional citations: BRAZIL: Goids: W. R. Anderson 10398 (N, 
Z); Hatschbach 36733 (Ld). 


PAEPALANTHUS CILIOLATUS Ruhl. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 4. 1924; Moldenke, Phytologia 29: 305. 197h. 


PAEPALANTHUS CLAUSSENIANUS Korn. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh. 23: 310. 1871; Moldenke, Phytologia 29: 305 & 
97 (1974), 30: 273, 275, & 332 (1975), and 31: 392. 1975. 

Kprnicke (1871) cites ‘Warming s.n. 8.N. from "In campis ad Lagoa San- 
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ta, Nov., Dec., Februario--Junio. Crescit inprimis in collibus 
camporm, in declevibus graminosis ('barancas'), mense Junio vul- 
gatissime florens". 

Additional citations: BRAZIL: Distrito Federal: Hatschbach 
36990 (Ld); Irwin & Soderstrom 5126 (W-—-27590LL), 5760 i 
27590h 6) ; Irwin, | Souza, & Reis dos | Santos 8025 (W--27590h5). Goi- 
4s: W. R. Anderson nm 10397 ~(N)3 Yacedo 3688 (S). Minas Gerais: We 
R. Anderson 86)1 (N). 


PAEPALANTHUS COLUMBIENSIS Ruhl. 

Additional & emended synonymy: Paepalanthus columbianus Ruhl. 
ex Pittier, Man. Pl. Usuel. Venez. 3h & 1. 1926. Paepalanthus 
colombiams Cleef, in herb. 

Additional bibliography: Pittier, Man. Pl. Usuel. Venez. 3h) & 
be 1926; Moldenke, Phytologia 30: 72=-73 (1975) and 31: 382. 
1975. 

OE then eT describes this as a "Planta arrosetada; hojas 
glabras; cabezuelas blanquecinas" and found it in flower in June. 
Ruiz-Terén refers to it as an "Hierba rosulada, r 20 em. de largo, 
incluyendo la inflorescencia. Hojas deltado-lineares o deltado- 
sublanceoladas, laxipubescentes en ambas caras, ciliadas, mucron- 
ado éspinascente en el A4pice, 5=-8 cm. x 8--10 m. Capftulos sub- 
globosos, 10—12 mm. de didmetro. Flores blancas a blanco gris&- 
ceas." 

Cleef encountered it on a "subpd4ramo seco pedregoso con Espel- 
etia garciae, Axonopus affinis y Maxillaria aurea var. gigantea, 
asociada con Hypericum", "vertiente himido con Calamagrostis ef- 
fusa, Chusquea, Espeletia grandiflora, Hypericum y Oreobolus ob- 
tusangulus", and "subp4ramo: vertiente seco muy pedregoso con 
rastrojo de Arcytophyllum nitidum y Gaylussacia buxifolia, asoci- 
ado con Espeletia glandulosa y Cladonia spp.", and ai deserts it 
as a "planta arrosetada" or "hierba arrosetada, tallo 50 cm. 
flores blancas, muy camfin". He encountered it aa 2825—3300 m. 
altitude, flowering and fruiting in May. 

Additional citations: COLOMBIA: Antioquia: Lépez—Palacios 3581, 
(Ld). Boyacd: Cleef 971 (Ac). Cundinamarca: Cleef 339) (Ut-- 
316652). Santander: | Cleef, Garcia B., & Jaramillo M. 3526 (Ld). 
VENEZUELA: Apure: RuigoTerén & Lép & Lépez-Figueiras 8823 8823 (Ld). 


PAEPALANTHUS COMANS Alv. Silv. 
eae bibliography: Moldenke, Phytologia 26: 232—233 & 
235. 1973. 
Additional & emended citations: BRAZIL: Minas Gerais: Irwin, 
Reis dos Santos, Souza, & Fons&ca 22020a (W—27590k7); Mexia 5881 
(F—767670, Go, ci ae 7 


PAEPALANTHUS CORDATUS Ruhl. 
ee bibliography: Moldenke, Phytologia 29: 29, 296, & 
3 197k. 
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Additional citations: BRAZIL: Goids: Irwin, Grear, Souza, & 
Reis dos Santos 13588 (W--2759002). 


PAEPALANTHUS COSTARICENSIS Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 306-307 
(1974) and 31: 392. 1975. 

The cultivated material cited below is said to have been grown 
fram seeds of Bogner 920 928, collected in Costa Rica. 

Additional citations: CULTIVATED: Germany: Herb. Bot. Gart. 
Miinch. Kult. 2174 [Bogner 928 seeds] (Mu). 


PAEPALANTHUS COUTOENSIS Moldenke 

Additional bibliography: Moldenke, Phytologia 29: 307 (197) 
and 30: 267 & 275. 1975. 

The Belém & Pinheiro 2113 & 2485, previously cited by me as P. 


a 


coutoénsis, | are now regarded by me. me as representing P. ramosus 


(Wikstr. } Kunth ° 


PAEPALANTHUS CRASSICAULIS Korn. 

Additional bibliography: Moldenke, Phytologia 29: 307 & 310 
(197) and 30: 72 & 119. 1975. 

Steyermark encountered this plant "on open ground in exposed 
places where there are fewer shrubs but also in dense soto bos-=- 
que growth". His no. 51409, cited below, was previously errone- 
ously cited by me as a2. andicola Korn. 

Cleef describes the e plant as | as a "planta arrosetada muy comin, 
flores blancas" and found it growing on "turbera subp4ramuna con 
Sphagnum predominante, asociado con Espeletia arbelaezii, Xyris y 
gramfineas", at 3290 meters altitude, flowering and fruiting in 
May. 

Additional citations: COLOMBIA: Boyac4: Cleef 9859 (Ut—316656). 
ECUADOR: Loja: J. A. Steyermark 509 (N, S). 


PAEPALANTHUS CRATERIFORMIS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 26: 2)43—2h. 1973. 
Hatschbach and his associates encountered this plant in wet 
rocky soil, at an altitude of 1300-1500 meters, flowering and 
fruiting in February. 
Additional citations: BRAZIL: Goi4s: Hatschbach, Anderson, Bar- 
neby, & Gates 36349 (Id). 


PAEPALANTHUS CRISTATUS Moldenke 
Additional bibliography: Moldenke, Phytologia 26: 2h. 1973. 
Bogner encountered this plant at 2,00 meters altitude, flower- 
ing and fruiting in February. Material has been misidentified 


and distributed in same herbaria as srgomantins sp. 
Additional citations: VENEZUELA: Bolfvar: Bogner 1010 (hu). 
PAEPALANTHUS CRYOCEPHALUS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 29: 307. 197. 
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Additional citations: BRAZIL: Minas Gerais: Hatschbach 30113 
(N). 


PAEPALANTHUS CUMBRICOLA Moldenke 

Additional bibliography: Moldenke, Phytologia 26: 2hiu—25. 
1973. 

Recent collectors describe this plant as "forming tufts, leaves 
light-green, heads gray-white" and have found it growing in open 
boggy savannas, at altitudes of 1600—2350 meters, flowering and 
fruiting in August. It has been misidentified and distributed in 
some herbaria as Syngonanthus sp. 

Additional citations: VENEZUELA: Bolivar: Moore, Ambrose, Dietz, 
& Pfister 9813 (W--2751689) . 


PAEPALANTHUS DENSIFOLIUS Alv. Silv. 

Additional bibliography: Wangerin in Just, Bot. Jahresber. 6 
(1): 402. 1925; Fedde in Just, Bot. Jahresber. 6 (2): 651. 1929; 
Moldenke, Phytologia 26: 29 (1973) and 30: 107. 1975. 


PAEPALANTHUS DESPERADO Ruhl. 

Additional bibliography: Moldenke, Phytologia 26: 250 (1973) 
and 30: 97. 1975. 

Additional citations: BRAZIL: Minas Gerais: Irwin, Fons6€ca, 
Souza, Reis dos Santos, & Ramos 27519 (W—27690])8) . 


PAEPALANTHUS DICHROMOLEPIS Alv. Silv. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): h. 192); Moldenke, Phytologia 26: 254 (1973) and 30: 
ree Si ees 

Additional citations: BRAZIL: Goi&s: Irwin, Souza, & Reis dos 
Santos 9776 (W—275902) . 


PAEPALANTHUS DISTICHOPHYLLUS Mart. 

Additional synonymy: Paepalanthus distichophyllus var. ¥ Korn. 
a Warming, Vidensk. Meddel. Naturh. Foren. Kjobenh. 23: 310--311. 
1871. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren, Kjobenh. 23: 310—311. 1871; Moldenke, Phytologia 29: 
307--308. 197). 

KoOrnicke describes his unnamed variety as "foliis versus basum 
caulis sensim brevioribus ibique circiter 3 lineas longis, ceterum 
varietati &Kcke. 1. c. [in Mart. Fl. Bras.] 39 aequa". He bases 
it on Reinhardt s.n. and Libon s.n. from the Serra do Cipé, Minas 
Gerais, Brazil, deposited in the Lund herbarium. 


PAEPALANTHUS DUPATYA Mart. 

Additional bibliography: Moldenke, Phytologia 29: 308 (197)) 
and 30: 336. 1975. 

Hatschbach and his associates describe this plant as 70 cm. 
tall. 

Additional citations: BRAZIL: Minas Gerais: Hatschbach, Ander- 
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son, Barneby, & Gates 36492 (Ld). 


PAEPALANTHUS ELATISSIMUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): h. 192); Moldenke, Phytologia 26: 71. 1973. 


PAEPALANTHUS ELONGATUS (Bong.) Korn. 

Additional bibliography: Moldenke, Phytologia 29: 308—309 
(197k), 30: 57, 269—-271, & 322 (1975), and 31: 385. 1975. 

Irwin and his associates describe this plant as cespitose and 
encountered it in wet places in cerrado, at 800 meters altitude, 
fruiting in April. Hatschbach found it growing in sandy campos, 
flowering and fruiting in May. 

Additional citations: BRAZIL: Goidés: Hatschbach 36826 (Ld); 
Irwin, Grear, Souza, & Reis dos Santos 14564 (N). 


PAEPALANTHUS ELONGATUS var. ANGUSTIFOLIUS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 29: 309 (197k) 
and 31: 385. 1975. 
Hatschbach found this plant growing in wet sandy campos. 
Additional citations: BRAZIL: Goifs: Hatschbach 36772 (Ld); 


Hatschbach, Anderson, Barneby, & Gates 3639) (Ac); Irwin, Grear, 


PAEPALANTHUS ELONGATUS var. CILIATUS Korn. 

Additional bibliography: Moldenke, Phytologia 29: 308 & 309 
(197) and 30: 269-271. 1975. 

Emygdio and his associates encountered this plant at 1350 m. 
altitude and describe the flowers as "branca-sujo", 


PAEPALANTHUS ELONGATUS f. GRAMINIFOLIUS Herzog 

Additional bibliography: Moldenke, Phytologia 29: 309. 197. 

Irwin and his associates describe this plant as having in- 
florescences up to 50 cm, tall and white flower-heads. They re- 
fer to it as "frequent" on campos at 1250 meters altitude, flow- 
ering and fruiting in March. Their collection, cited below, was 
erroneously distributed as Syngonanthus euschemus Ruhl., appar— 
ently through a mixup in labeling. It is their no. 13253 which 
is really Syngonanthus euschemus, provided, of course, that the 
specimen submitted to me for identification was properly labeled. 

Additional citations: BRAZIL: Golds: Irwin, Grear, Souza, & 
Reis dos Santos 13298 (N). o 


PAEPALANTHUS ELONGATUS var. LONGIBRACTEATUS Moldenke 
Additional bibliography: Moldenke, Phytologia 29: 309 (197k) 
and 31: 385. 1975. 
Additional citations: BRAZIL: Goids: Irwin, Grear, Souza, & 
Reis dos Santos 1237) (N—isotype). = 
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PAEPALANTHUS ENSIFOLIUS (H.B.K.) Kunth 

Additional bibliography: Soukup, Biota 2: 302. 1959; Moldenke,. 
Phytologia 29: 310 (197), 30: 72 (1975), and 31: 40h. 1975. 

The Steyermark collections cited below were previously errone- 
ously cited by me as P. andicola Korn., a very closely related 
species. P. ensifolius has been collected in flower in September 
and in fruit in October at 2800 meters altitude. 

Additional citations: ECUADOR: Loja: J. A. Steyermark 5h)13 


(N), Shukla (WN); Thien 80h (Ld). 


PAEPALANTHUS ERIOCAULOIDES Ruhl. 
Additional bibliography: Moldenke, Phytologia 26: 183. 1973. 
Additional citations: BRAZIL: Minas Gerais: Irwin, Fons€ca, 


Souza, Reis dos Santos, & Ramos 27140 (W--2759051). 


PAEPALANTHUS EXTREMENSIS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 29: 312. 197h. 
Additional citations: BRAZIL: Goids: Hatschbach 36837 (Ld); 


Irwin, Souza, & Reis dos Santos 9149) (W—2759050) . 


PAEPALANTHUS FALCIFOLIUS Korn. 

Additional bibliography: Moldenke, Phytologia 29: 313-31) 
(197k), 30: 115 & 332 (1975), and 31: 385 & 397. 1975. 

Harley and his associates refer to this plant as having white 
flowers and have found it growing in an area of cerrado, damp 
grassland, and streams, at 1200 meters altitude, in flower in 
January . 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 
Brighton, & Pinheiro in Harley 15633 15633 (Ld). Minas Gerais: Irwin, 
Reis dos dos Santos, Souza, & Fons8ca ea 23356 (W——27590h9) . 


PAEPALANTHUS FASCICULATUS (Rottb.) Kunth 

Additional bibliography: Moldenke, Phytologia 29: 298, 299, & 
315--32h (1974), 30: 32, 35, 83, 92, 118, 317, 318, & 330 (1975), 
and 31: 383. 1975. 

Ribeiro refers to this plant as "planta rasteira; fl6r marron", 

Additional citations: COLOMBIA: Meta: Cha o, Diaz, & Mor- 
ales 017 (N). BRAZIL: Amaz6nas: Ribeiro 15302 729] (Id) « 


PAEPALANTHUS FASCICULATUS f. SPHAEROCEPHALUS Herzog 

Additional bibliography: Moldenke, Phytologia 29: 319 & 322-- 
32h (197k) and 31: 383. 1975. 

Ruiz-Terén & Lépez-Palacios describe this plant as an "Hierba 
erecta, caulescente, 8--15 cm. Inflorescencias axilares, larga- 
nente pedunouladas, ’ acumuladas hacia el extremo del tallo, for- 
mando conjunto corimboide, distal. Capftulos pequefios, globosos, 
pardisculos. Heliéfila, comin en cauces arenosos, secos." 

Additional citations: VENEZUELA: Bolivar: Ruiz-Terén & Lépez- 
Palacios 10939 (Mi). pie em 
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PAEPALANTHUS FASCICULIFER var. CAPILLIFOLIUS Moldenke, Phytologia 
32: 336. 1975. 
Bibliography: Moldenke, Phytologia 32: 336. 1975. 
Citations: BRAZIL: Goid&s: Hatschbach 36839 (Z—type). 


PAEPALANTHUS FLACCIDUS (Bong.) Kunth 

Additional synonymy: Paepalanthus flaccidus var. juniperinus 
Kunth apud Malme, Bih. Svensk Vet.-Akad. ad. Handl. 27 (3), no. li: 
27, in obs. 1901 . 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. 
Naturh. Foren. Kjobenh. 23: 310. 1871; Moldenke, Phytologia 29: 
327-329. 197k. 

Kornicke (1871) cites Lund s.n. from "In paludibus, S. Carlos 
prov. S. Paulo, m. Aprili", "which, he says, belongs to his var.f 
with pilose sheaths. Malme (1901), whose work is sometimes er- 
roneously cited as "1903", cites Regnell III .126 from Minas Ger- 
ais and notes that "Specimina reportata ad var. juniperinum Kunth 
pertinent". 

Recent collectors describe this plant as a slender, ascending 
herd, the stems 15--20 cm. tall, the inflorescences to 0 cm. 
tall, and the heads white. They have found it growing on wet 
campos, in brejo (sedge meadows), and in wet places in general, 
as well as along small watercourses, at altitudes of 1300—1600 
meters, flowering from November to March and in May, and in fruit 
in January and November. Mendes Magalh%es comments that he found 
only a "few" plants. Irwin and his associates encountered the 
plant in shaded meadows bordering gallery forest in an area of 
grassy meadows and adjacent sandy campos, in brejo in an area of 
cerrado on outcrops, brejo, and gallery forest, and in wet places 
in an area of cutover gallery forest in a deep valley at the base 
of a mountain peak. 

Material of this species has been abundantly misidentified and 
distributed in herbaria, and even cited by me in a previous in- 
stallment of these notes, as P. chrysophorus Alv. Silv., a close- 
ly similar species. On the other hand, the Mello Barreto 6338, 
distributed as P. flaccidus, seems to be Pe. bongardi Kunt! Kunth instead. 

Additional citations: BRAZIL: Minas Gerais: Duarte & Graziela 
Barreros 2777) (N); Eiten & Eiten 6805 (W—275773 LY); Godoy Sn. 
(Herb. Inst. Bot. S. Paulo 8431) (D5 Irwin, oaaieas Souza, , Reis 


— _-_ —__—__—_— es 


(Id, N); Irwin, Reis dos Santos, Souza, | & Fonséca 21958 (N, Z); 
Macedo 2780 (N (N, ie 3019 (N, (i, 5); Mello Barreto 984 [Herb. Jard. 
Bot. Belo Horiz. 2¢30) (N); Mendes Magalhfes | 120° [Herb. Jard. 
Bot. Belo Horiz. 39318] (N). State undetermined: G. Gardner 
52h (N) . ae 


PAEPALANTHUS FRATERNUS N. E. Br. 

Additional bibliography: Moldenke, Phytologia 29: 387--388 
(1974) and 30: 115. 1975. 

The younger leaves of this plant are silvery-gray, according to 
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Bogner, but this character seems to wear off as the leaves mature. 
He encountered the plant at 200 meters altitude, flowering and 
fruiting in February. 

Additional citations: VENEZUELA: Bolfvar: Bogner 986 (Mu), 
1005 (Mu). 


PAEPALANTHUS GARIMPENSIS Alv. Silv. 
Additional bibliography: Moldenke, Biol. Abstr. 59: 693k; Mol- 
denke, Phytologia 29: 39h & 77. 197K. 
PAEPALANTHUS GYROTRICHUS Ruhl. 
Additional bibliography: Moldenke, Phytologia 29: 89. 197h. 
Hatschbach and his associates found this plant growing near 
streams and in "dos paredSes rochosos, local s&co sombrio", 
flowering and fruiting in October. 
Additional citations: BRAZIL: Minas Gerais: Hatschbach & Fer- 


reira 35396 (1d); Hatschbach & Kozciki 3502 (Z). 


PAEPALANTHUS HILAIREI Korn. 

Additional bibliography: Moldenke, Phytologia 29: 93-500 
(197k), 30: 273. 275. 330, 332, & 334 (1975), and 31: 392. 1975. 

Harley and his associates refer to this plant as a subshrub, 
60 cm. tall, with white flower-heads and blackish bracts. They 
encountered it in wet grasslands on lower slopes, at 1550 meters 
altitude. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 


Brighton, & Pinheiro in Harley 1538 (K). Minas Gerais: J. E. 


ee 


Pohl s.n. [acbride photos 18702] (N--photo, Z—photo). 


PAEPALANTHUS HILAIREI var. MAXIMILIANI Ruhl. 

Additional bibliography: Moldenke, Alph. List Cit. 1: 250. 
et Moldenke, Phytologia 29: 95 & 497—l99 (197h) and 30: 332. 

9756 

Recent collectors have found this plant growing in seasonal 
marshes on light-gray “gleyed" soil set in the middle of cerrado 
woodlands, at 1200 meters altitude, and describe the flowering- 
heads as white. 

Additional citations: BRAZIL: Distrito Federal: Taxo 
Class Univ. Bras. 67 (W—2757753), 117 (W—27577h2). Goids: Im 
win, Grear, Souza, & Reis dos Santos 159 (W--2758996) . 


PAEPALANTHUS HISPIDISSIMUS Herzog 

Additional bibliography: Moldenke, Phytologia 29: 500—501 
(197h) and 30: 325. 1975. 

Harley and his associates refer to this plant as an "herb 
forming thick fleshy rosettes fram often branched rootstocks, 
the flower-heads greyish, borne on horizontal peduncles" and en- 
countered it in waste ground near a river with damp grassland 
and scattered woodland, at 950 meters altitude, flowering and 
fruiting in February. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 
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Brighton, & Pinheiro in Harley 16100 (Lda). 


PAEPALANTHUS HYDRA Ruhl. 
Additional bibliography: Moldenke, Phytologia 29: 502 (197k) 
and 30: 111. 1975; Moldenke, Biol. Abstr. 59: 693. 1975. 
Additional citations: BRAZIL: Minas Gerais: Irwin, Fons®éca, 


Souza, Reis dos Santos, & Ramos 28565 (W—2758997) . 


PAEPALANTHUS HYMENOLEPIS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 30: 16. 1975. 
This plant has been collected in flower and fruit in September 
and the vernacular name, "sempreviva", has been reported for it. 
Additional citations: BRAZIL: Minas Gerais: Windisch & Ghil- 
lény 213 213 (Bd—61219, Ja—-61219, Id). 


PAEPALANTHUS IBITIPOCENSIS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres-— 
ber. 46 (2): 4. 192); Moldenke, Phytologia 30: 16 & "45. 1975. 


PAEPALANTHUS INCANUS (Bong.) Korn. 

Additional bibliography: Moldenke, Phytologia 30: 17—19 & 120. 
1975. 

Additional citations: BRAZIL: Minas Gerais: Anderson, Stieber, 
& Kirkbride 25167 (W-—-270930L); Irwin, Maxwell, & Wasshausen gen 20803 
(W--2570161A); Ir j Irwin, Reis dos Santos, Souza, & Fonséca 22662 (W#— 


2582558A), 22909 (W—2582552A) « 


PAEPALANTHUS INTERMEDIUS Korn. 

Additional bibliography: Moldenke, Phytologia 30: 20, 83, & 
338. 1975. 

Additional citations: BRAZIL: Distrito Federal: Irwin, Souza, 


PAEPALANTHUS ITATIAIENSIS Ruhl. 

Additional bibliography: Moldenke, Phytologia 30: 21-22. 1975. 
Hatschbach and his associates found this plant growing in a 
somewhat wet campo, at 200 meters altitude, flowering and fruiting 

in Jamary. 
Additional citations: BRAZIL: Rio de Janeiro: Hatschbach, Smith, 
Pabst, & Pereira 35815 (Ld). 


PAEPALANTHUS KARSTENII Ruhl. 

Additional bibliography: Soukup, Biota 2: 302. 1959; Moldenke, 
Phytologia 30: 15, 2h—29, 31, 32, 90, & 125 (1975), 31: 379, 381, 
383, & 387 (1975), and 32: 7. 1975 

Ruiz-Ter&n and his associates describe this species as "Hier— 
bita cespitosa, que forma cojines subhemisféricos, compactos, has- 
ta de 25 x12 cm. Hojas pequefias, deltado-lineares, 8—-12 mn., 
con largos pelos blancos en bordes y base. Escapos ” exsertos en 1— 
2 cm. Capftulos subglobosos a hemisféricos, 3—3.5 x h—5—(6) m. 
Frecuente." 
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Cleef describes the species as a "hierba, rosetas pequefias", 
"hierba pequefio arrosetada, flores blancas", or "planta [or 
"plantica"] pequefia [or “dimi nuta"] arrosetada comin", and encoun~ 
tered it on "pd&ramo htmedo eon Hypericum sp., Chusquea sp., Cala- 
magrostis effusa y Blechnum loxense", ipAramo....vertiente héme- 
do con Breutelia, Chusquea - y "Galamagrostis effuse effusa", "p4ramo seco.. 
vertiente con Eepeletia sp., Ericaceas, Aragoa abietina goa abietina, Campylo- 
pus y Cladonia spp.", "“vallecito pantanoso con Sphagnum spp., Puya 
sp., Hypericum spp. y Campylopus", "vertiente pantanoso: matorral 
de Aragoa abietina con Lepidozia, Sphagnum y musgos pleurocarpos", 
"subpéramo: vertiente seco con Calamagrostis effusa, Arcytophyllum 
nitidum y Espeletia argentea", "pdéramo seco con feailejonal denso 
de Espeletia grandiflora, ascciada con Paepalanthus colombianus, 

Campylopus y Lepidozia", "subp4ramo seco....asociada con Castra- 
tella rosea y Pinguicula elongata", “subpéramo....vertiente relat. 
seco con Oreobolus obtusangulus predominante, asociada con Cala- 
magrostis effusa, Rhynchospora, Castratella rosea, Xyris, Tofield- 
ia y Pinguicula", "vertiente seco con Calamagrostis effusa predom- 
inante, asociada con Oreobolus obtusangulus, Rhynchosppra para- 
morum y Espeletia grandiflora", and "p&ramo poco himedo con Cala- 
magrostis effusa, Espeletia g grandiflora, Rhynchospora y Campylo- 
pus", at altitudes of 3080—3755 meters, flowering and fruiting 
from April to June, August, September, November, and December. 

Cleef 3290 is a mixture with var. subsessilis (Moldenke) Mol- 
denke. _ 

Additional citations: COLOMBIA: Boyac&:' Cleef 471 (1d), 9901 
(Ut—-3166h0). Cundinamarca: Cleef 38 (Ut-—316635), 2957 c= 
31667), 3290, in part (Ut—316661), > B52 (Ld), 3808 (Gz), 5321 
(Ut—316639) , 5382 (Ut—316638), 6108 (Ld), 6365 (Ac). VENEZUELA: 
Mérida: Jahn 1034 (N—photo, Ve, W—1186663, “Z—photo). T&échira: 
Ruiz-Ter4n, 4n, Lépez-Figueiras, Wurdack, Wurdack, & Tillett 8117 
(Ld). 


PAEPALANTHUS KARSTENII var. COREI Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 26—29 & 90 
(1975) and 31: 381, 383, & 387. 1975. 

Cleef describes this plant as a "hierba [or "planta"] pequefia 
arrosetada, flores blancas" or "planta arrosetada almohadillada 
comin" and encountered it on "vertiente pedregoso seco con Espel- 
etia boyacensis, Calamagrostis y Acaena cylindrostachya", "vege- 
tacién seca con Lorenzochloa erectifolia, asociada con Paspalum 
bonplandiamm", "vegetaci6n pantanosa con Espeletia sp., Blechnum 
loxense, Breutelia sp. y Sphagnum spp.", "vertiente hémedo con 
maticas de Chusque Chusquea, asociada con Oreobolus es Calama- 
grostis effusa, renchosrere y Lepidozia sp sp.", "pajonal seco con 
Calamagrostis effusa effusa, asociada con Arcytophyllum muticum, Iritro- 
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phium peruvianum y Vaccinium floribundum var. ramosissimun", 
"p&ramo seco abrigado con rastrojo de Arcytophyllum muticwm, Eri- 


c4ceas y Aragoa abietina, asociado con Espeletia sp. y Campylopus 
sp.", "lajas de arenisca: suelo poco profundo, vegetaci6n con 


Calamagrostis effusa, Diplostephium phylicoides, Chusquea, Lyco- 
podium, Campylopus y Racocarpus humboldtii", "pé4ramo seco con 
Calamagrostis effusa, Chusquea y almohadillas de Paepalanthus sp.", 
"pajonal del p&ramo", "vertiente con Espeletia sp., Eric4ceas, 
Aragoa abietina, Campylopus y Cladonia sp.", and "turbera....e. 
Sphagnum predominante, asociado con Ericéceas prostradas, Aragoa 
abietina, Puya sp. y Riccardia", at altitudes of 3315—1000 meters, 
flowering and fruiting from January to March, May, June, and No- 
vember. 

Additional citations: COLOMBIA: Boyac&: Cleef 2159 (Ut—31669), 
2186 (Ut--3166),8), Uu59 (Ac), 4654 (Ld). Cauca: Cleef & Fernandez 
P. 530 (Ac). Cundinamarca: Cleef sof 16% (Ut—316650), 6231 (ie 


(Ut—316658), 1162" (Id). 


PAEPALANTHUS KARSTENII var. MINIMUS Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 15 & 29 
(1975) and 31: 381. 1975. 

Cleef describes this plant as "planta arrosetada, pequefia, 
flores blancas, comin", at 3250 meters altitude, flowering and 
fruiting in April on a * wsubpdramo pedregoso", 

Additional citations: COLOMBIA: Boyacd: Cleef 9357 (Ut— 
31661) . 


PAEPALANTHUS KARSTENII var. SUBSESSILIS (Moldenke) Moldenke, Phy- 
tologia 32: 7. 1975. 

Synonymy: Paepalanthus subsessilis Moldenke, Phytologia 2: 
232—-233. 19h7. 

Bibliography: Moldenke, Phytologia 2: 232—-233 & 381. 197; 
Moldenke, Alph. List Cit. 3: 97h. 1949; Moldenke, Known Geogr. 
Distrib. Verbenac., [eds 2], 64 & 211. 1949; Moldenke, Phytologia 
h: 205. 19535 E. J. Salisb., Ind. Kew. Suppl. 11: 176. 19533 Je 
A. Steyerm., Fieldiana Bot. *28: 1158. 1957; Moldenke, Résumé 72 & 
490. 1959; Moldenke, Résumé Suppl. 3: 12 (1962) and 7: he 1963; 
J. A. Steyerm., Act. Bot. Venez. 1: 223. 19663 Moldenke, Fifth 
Summ, 1: 118 & 126 (1971) and 2: 958. 1971; Moldenke, Phytologia 
31: 381 (1975) and 32: 47. 1975. 

Recent collectors describe this plant as a densely tufted herb 
to 2 cm. tall or prostrate mat, the inflorescence white, the ac- 
tual flowers very pale brownish-white. They have found it grow- 
ing on savannas, p4ramos or high p&ramos, on lakesides or near 
alpine lakes, at altitudes of 3165--)300 meters, in flower in 
January, February, April, June, July, and September, and in fruit 
in January, February, June, and September. Ruiz-Terdn and his 
associates describe it as a "Hierba minima, diminuta, rizomAtica, 
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cespitosa, 2—5 cm., que forma cojines cespitosos, subhemisféri- 
cos, compactos, voluminosos, de contorno m&s o menos circular y 
de 8-—-20 cm. de didmetro" or "agrupada en almohadillas compactas, 
subconvexas, semihemisféricos. Hojas pequeflas, deltado~lineares, 
rosuladas, denticuladas, ciliadas, con vaina blanca y limbo verde 
subintenso, deltado-lanceolado, agudo [or "vaina blanquecina, 
pilosa, limbo verde intenso, agudo, laxipiloso"]. Escapos cor- 
tos, inclusos, m4s cortos que las hojas, l-céfalos. Capftulos 
floriferos pequefios, escapfiferos, a nivel de las hojas, inclusos 
o sosaliendo muy poco, compactos, -~5 mm. de didmetro, solitar- 
ios, apenas, subglobosos a hemisféricos, blanquecinos, hacia el 
centro de la roseta" [or "+) x 6 mm."]. "Flores muy pequefios, 
blanquecinas" [or "ménimas, blancas"]. "Pelos peridnticos blan- 
cos." They speak of the variety as "Abundante" or "Frecuente". 
Cleef cescribes the plant as "planta arrosetada, flor blanca" 
and encountered it in "p4ramo propiamento dicho, vertiente..... 
sobre una llanura pequefio, vegetacién seca con Calamagrostis 
effusa, Carex sp. y Campylopus sp.", "p&4ramo: pantano con bosque 
enano de Diplostephium revolutum con Sphagnum spp. y Riccardia 
sp.", "pdramo poco htémedo con Calamagrostis effusa, Espeletia 
grandiflora, Rhynchospora y Campylopus", and "vertiente pantanoso 
con Chusquea, Espelotia summapacis, Alchemilla cf. nivalis y Fes- 
tuca dolichophylla, con muchas especies", 
Cleef 3290 is a mixture with typical P. karstenii Ruhl. 
Material of this variety has been misidentified and distribu- 
ted in some herbaria as P. karstenii Ruhl. or P. pilosus (H.B.K.) 
Kunth. c= ries ara. 
Additional citations: COLOMBIA: Boyac4: Cuatrecasas 1501 (W— 
1773011); Grubb, Curry, & Fernandez—Perez 177 (K, W—2322280). 
Cundinamarca: Cleef 1590 (Ld), 1673 (Ut—316651), 3290, in part 
(Ut—316661); M. L. Grant 942 [Herb. U.S. Nat. Arb. 216623] 
(W--2166089), Meta: Cleef 1174 (Ut--31663)). VENEZUELA: Lara: 
J. A. Steyermark 55495 (S—isotype). Mérida: Lieth s.n. [Sept. 
11, 1961] (Z); Ruiz-Terdn 627) (Mi), 7158 (Ld), 7948a (Ld); 
Ruiz-Terd4n & Lépez-Figueiras 254 (Ac), 1106 (Tu); Ruiz-Ter4n & 


Lépez=Palacios 669 (Mi); Sergent 51 (Ve, W—1778033). 


PAEPALANTHUS KLOTZSCHIANUS Korn. 

Additional synonymy: Paepalanthus klotzschianus Mart. apud J. 
Hutchinson, Fam. Flow. Pl., ed. 3, [711]. 1973. 

Additional & emended bibliography: J. Hutchinson, Fam. Flow. 
Pl., ed. 1, 2: 66 & 67, fig. 21 (193k) and ed. 2, 2: [575], fig. 
36 1959; Moldenke, Phytologia 30: 30--31 (1975) and 31: Kok. 
1975. 

Additional & emended illustrations: J. Hutchinson, Fam. Flow. 
Pls ed. 1, 2: 66, fig. 21 (193) and ed. 2, 2: [575], fig. 36h. 
1959. 
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PAEPALANTHUS KUPPERI Suesseng. 

Additional bibliography: Moldenke, Phytologia 30: 26 & 31—32 
(1975), 31: 379 (1975), and 32: 500. 1976. 

The Taylors encountered this plant on a "false p4ramo", flow- 
ering in August. Other collectors have encountered it in dense 
mats in bogs in the p4ramo region and forming broad dense cush- 
ions, "common" on p4ramos at altitudes of 2700--3100 meters, 
flowering and fruiting from December to February. The Standley 
& Valerio 3637 & 43830 and Williams, Jiménez M., & Williams 
2uh72, cited ad below, wer were previously pA 5, distributed and 
cited by me as he fooudien microcephalum H.8.K., which they great- 
ly resemble in habit and appearance. 

Additional citations: COSTA RICA: Cartago: Williams, Jiménez M., 
& Williams 21,72 (W--2)36800). San José: Standley & V. & Valerio 13637 637 
(W--59929L, ~W—12533h0) , 43830 (W--716227, W—1253393); Tayl Taylor & & 
Taylor 11738 (W—~2733969). 


PAEPALANTHUS LAMARCKII Kunth 

Additional bibliography: H. Lecomte, Bull. Soc. Bot. France 55: 
595. 1909; Leén & Alain, Fl. Cuba imp. 2, 1: 283 & 28. 197h; 
Moldenke, Phytologia 30: 32—38, 17, 7h, 78, 81, 107, 125, 317, & 
318. 1975; Molina R., Ceiba 19: 2h. 1975. 

The Lecomte (19095 reference in the bibliography of this spe- 
cies is sometimes cited as "1908", but even though the paper in- 
volved here was read at the November 13, 1908, session of the 
Society, pages 589-—-756 of Volume 55 of its Bulletin were not is- 
sued until 1909. The Malme (1901) reference is sometimes errone- 
ously cited as "1903". 

Molina R. (1975) records this species from Honduras. In Suri- 
nam Lindeman encountered it on old sand ridges in rather moist 
soil and near a bog, flowering and fruiting in April. 

Additional citations: VENEZUELA: Bolfvar: Vareschi s.n. [Can- 
aima, Januar 197] (Mu). SURINAM: Lindeman 5741 (N). BRAZIL: 
Pernambuco: Tavares 63), (W—269238h). 


PAEPALANTHUS LANCEOLATUS Korn. * 

Additional synonymy: Paepalanthus lanceolatus var. Korn. in 
Warming, Vidensk, Meddel. Naturh. Foren. Kjobenh. 23: 314. 1871. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. 
Naturh. Foren. Kjobenh, 23: 314. 1871; Moldenke, Phytologia 30: 
40, 78, & 111 (1975) and 31: Ok. 1975. 

Kornicke (1871) says of his unnamed variety: "Folia angustiora, 
quam 1. c. [Mart., Fl. Bras.] a me descripta, 1 1/2 — 3 lin. 
lata; pedunculi plus mims pilosi demm calvi" and bases it on 
W s.n. from "In cacumine montis Serra da Piedade, Jan., Febr. 
fl." He apparently suffered some misgivings on his treatment of 
this and related species in his 1863 work, because he comments 
here (1871): "Species 117--125 in Mart. fl. Brasil. a me emumer— 
atae in loco natali ulterius sunt inquirenmdae, utrum re vera 
species exhibeant, an varietates." The species here referred to 
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are P. corymbosus (Bong.) Kunth, P. lanceolatus Korn., P. pauci- 
florus Korn., P. rigidulus Mart., P. spixiams Mart., P. tricho- 
talus Korn., P. tuberosus (Bong.) Kunth, P. vellozioides Korn., 
and P, villosulus Mart. Ruhland (1903) maintains all of these 
as valid species, but they are certainly all most similar in habit 
and general appearance and Kornicke's suggestion that some, at 
least, be reduced to varietal rank is one well worth following up. 
Recent collectors have encountered P. lanceolatus on "campo 
rochoso encosta de morro", flowering in October. 
Additional citations: BRAZIL: Minas Gerais: Hatschbach & Koc- 
zicki 35332 (Ac), 35346 (Ld). 


PAEPALANTHUS LEIOTHRICOIDES Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 30: 3. 1975. 
Additional citations: BRAZIL: Minas Gerais: Windisch & Ghil- 
l4ny 129 [Herb. Brad. 61238] (Gz). 


PAEPALANTHUS LEPIDUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 4. 192); Moldenke, Phytologia 30: ). 1975. 


PAEPALANTHUS LINDENII Ruhl. 

Additional bibliography: Moldenke, Phytologia 30: 47—8. 1975. 

Cleef describes this plant as "caulirdésula 1 m., flores blancas; 
planta arrosetada comin" and encountered it on a "subpdramo: ped= 
regal seco con gramfneas, Espeletia pleiochasia var. socotana, 
Hypericum y Paspalanthus", at 2970 meters altitude, flowering and 
fruiting in May. 

Additional citations: COLOMBIA: Boyac&: Cleef 9872 (Ut—316665, 
Ut—316666) . 


PAEPALANTHUS LODICULOIDES Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 9--50 (1975) 
and 32: 7. 1975. 

Cleef describes this plant as a "planta [or "hierba"] pequefia 
arrosetada en almohadillas" or "plantica arrosetada almohadillada, 
flores blancas", and encountered it on "vertiente htmedo con Chus- 


quea, Espeletia congestiflora, Calamagrostis effusa, Hypericum y 
lopus sp., suelo poco profundo", "pdramo prop. dicho abierto.. 


vegetaci6n seca con Calamagrostis effusa, Rhynchospora paramorum y 
Xyris acutifolia con influéncia reciente de queama", "p&ramo seco 
con Calamagrostis effusa y Oritrophium peruvianun", "p4ramo propia- 
mente dicho: afloramiento de arenisca con Oreobolus obtusangulus, 
Racocarpus humboldtii, Campylopus sp. y lysipomia muscoides ssp. 
simulans", "en almohadillas cerce de pozos en p4ramo prop. dicho", 
and "vegetacién poco hémida con Muehlenbergia fastigiata, Carex 
cf. amicta y Oritrophium peruvianum, asociadas con matas de Chus- 
quea", at altitudes of 3190-3900 meters, flowering and fruiting 
in February, March, June, and September. 
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Additional citations: COLOMBIA:. Boyacd: Cleef 2160 (14), 436k 
(Ld), 4418 (Ac), 4639 (Ut—31665)) . Cundinamarca: 3 Cleef 5139 (A (Ac). 
Meta: Cleef 1499 (Ut—316655), 1502 (Ut—31666)) . 


Myce var. FLOCCOSUS Moldenke, Phytologia 32: 
7. 1975. 

Bibliography: Moldenke, Phytologia 32: 7. 1975. 

Cleef describes this remarkable plant as "plantas pequefias ar- 
rosetadas almohadilladas" and found it growing on a "superp4ramo: 
hondonado algo hfmeda de una morrena con Oritrophium peruvianum 
ssp. predominante", "morrena seca pedregosa con Calamagrostis ef- 
fusa y Gymnoritriaceae predominantes, asociadas con Luzula, Espel- 
etia colombiana y musgos", and "pantano con cojines de Plantago 
rigida, almohadillas, asociado con Breutelia", at altitudes of 
3680-340 m., flowering and fruiting in February, September, and 
December. 

Citations: COLOMBIA: Boyacé: Cleef 8569 (Z); Cleef, Cuatrecasas, 
& Jaramillo M. 921) (Hn--type); Cleef & Florschiitz tz 5550 (Ld). Cun 
dinamarca: Cleef 13 139 (Ac). 


PAEPALANTHUS LUNDII Korn. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh, 23: 313. 1871; Moldenke, Phytologia 30: 53. 
1975 . 

Kornicke (1871) cites Lund s.n. from "In campis ad Franca, Jul- 
io" and says of it "Folia spe speciminis cujusdam ) pollicaria". 


PAEPALANTHUS MACROCAULON Alv. Silv. 

Additional bibliography: Anon., Ind. Bot. Guay. Highl. 16. 
1972; Moldenke, Mem. N. Y. Bot. Gard. 23: 852. 1972; Moldenke, 
Phytologia 30: ye. & 335. 1975. 


PAEPALANTHUS MACROCAULON var. VENAMENSIS Moldcenke 
Additional bibliography: Anon., Ind. Bot. Guay. Highl. 16. 
1972; Moldenke, Phytologia 30: 56. 1975. 


PAEPALANTHUS MACROPODUS Ruhl. 

eae bibliography: Moldenke, Phytologia 30: 52 & 59. 
1975. 

Emygdio and his associates encountered this plant at 1750 m. 
altitude, flowering and fruiting in July, and describe the flower- 
heads as white. 

Additional citations: BRAZIL: Minas Gerais: Emygdio, Duarte, 


See OS 


PAEPALANTHUS MACROTRICHUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 4. 192); Moldenke, Phytologia 30: 61. 1975. 
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Fig. 2. Paepalanthus lodiculoides var. floccosus. 


A typical colony at the boundary ot the superp4ramo and the 

p4ramo proper, at about 350 meters altitude, on the Pd4ramo 

Concavo in the Sierra Nevada del Cocuy, Boyac4, Colombia. 

Photograph taken on February 27, 1973, and published here by 

courtesy of Dr. Antoine M, Cleef, from his color slide 2307 

and representing the nee ee his herbarium collection 
no. 9. 
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PAEPALANTHUS MAGALHAESII Alv. Silv. 

Emended synonymy: Paepalanthus magalhaesii Alv. Silv. apud 
Fedde & Schust. in Just, Bot. Jahresber. 6 (2): lh. 192. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): h. 192k; Moldenke, Phytologia 30: 61—62. 1975. 

Additional citations: BRAZIL: Distrito Federal: Irwin, Souza, 
& Reis dos Santos 8700 (W-~2759008) . ine 
PAEPALANTHUS MANICATUS V. A. Pouls. 

Additional bibliography: Moldenke, Phytologia 30: 35, 62, 73— 
76, 81, & 113. 1975. 

Malme (1901), whose work is sometimes erroneously cited as 
#1903", comments about this species: "Affinis P. Lamarckii Kunth. 
et P. myocephalo Mart., abs quibus jam foliis manifeste trinervi- 
bus nec non vaginae indole recedit. A P. caespititio Mart. af- 
finibusque bracteis involucrantibus obtusissimis, foliis glabris, 
indole caulis etc. differt." 


PAEPALANTHUS MELANOLEPIS Alv. Silv. 
Additional bibliography: Fedde & Schust., in Just, Bot. Jahres- 
ber. 6 (2): h. 192; Moldenke, Phytologia 30: 76. 1975. 


PAEPALANTHUS MEXIAE Moldenke 
Additional bibliography: Moldenke, Phytologia 30: 80—81. 1975. 
Additional citations: BRAZIL: Minas Gerais: M, A. Chase 10342 
(Mi). 


PAEPALANTHUS MICHAELII Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 30: 81. 1975. 

Recent collectors have encountered this plant on lightly pas- 
tured grassy hillsides with some shrubs, at 1650 meters altitude, 
flowering and fruiting in December. 

Additional citations: BRAZIL: S& Paulo: Tryon & Tryon 6909 


(N). 


PAEPALANTHUS MICROCAULON Ruhl. 

Additional bibliography: Moldenke, Phytologia 30: 74, 81—82, 
& 113. 1975. 

Recent collectors have found this plant in flower and fruit in 
February. 

Additional citations: BRAZIL: Minas Gerais: Hatschbach, Ander- 
son, Barneby, & Gates 36567 (Lda). 


PAEPALANTHUS MUSCOSUS Korn. 

Additional bibliography: Moldenke, Phytologia 30: 89--90 (1975) 
and 31: 383. 1975. 

The Ruiz-Teran & L6pez-Palacios 11217, distributed as P, mus- 
cosus and so cited by me ina previous 1 installment of these notes, 
proves actually to be Syngonanthus savannorum var, glabrescens 
ee Paepalanthus muscosus is, therefore, not known from Ven~ 
ezuela,. 
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PAEPALANTHUS MYOCEPHALUS (Mart.) Korn. 
Additional bibliography: Moldenke, Phytologia 30: 90—93. 1975. 
Tne Malme (1901) reference in the bibliography of this species 
is sometimes erroneously cited as "1903", 


PAEPALANTHUS NEGLECTUS Korn. — 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh. 23: 312. 1871; Moldenke, Phytologia 30: 9h— 
95. 1975. 

Kornicke (1871) says that his P. macaheensis differs from this 
species in the "pilosite foliorum nec non bracteis". 

The Malme (1901) reference in the bibliography of P. neglectus 
is sometimes erroneously cited as "1903". ox 


PAEPALANTHUS NIGRESCENS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 5. 192; Moldenke, Phytologia 30: 96. 1975. 


PAEPALANTHUS NIGRESCENS var. PILOSUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): 5. 192); Moldenke, Phytologia 30: 96. 1975. 


PAEPALANTHUS NIGRICANS Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 30: 96--97 (1975) 
and 31: 385. 1975. 

Harley and his associates refer to this plant as a slender herb 
with dull-green leaves and whitish flower-heads. They encountered 
it in an area of carrasco scrub vegetation among rocks, with oc- 
casional wet flushes and some areas partly burned-over, at 1500 m. 
altitude, flowering and fruiting in January. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 


PAEPALANTHUS OBTUSIFOLIUS (Steud.) Korn. =a 

Additional synofymy: Paepalanthus obtusifolia Korn. ex Moldenke, 
Phytologia 31: Ol, in syn. 1975. 

Additional bibliography: Moldenke, Phytologia 30: 99--100 & 317 
(1975) and 31: 404. 1975. ; 

The statement made previously by me to the effect that Blanchet 
358 is the type collection of this species is incorrect, even 
though Macbride photographed a sheet of this collection as his type 
photograph number 22292. The species is actually based on Herb. 
Moricand s.n.; whether this may, in fact, also be a specimen of 
Blanchet 358], is not clear, but I have no evidence that it is. 
Ruhland (1903) apparently thought that it is not, since he regarded 
the Blanchet collection as representing P. tortilis (Bong.) Mart. 
From what I have seen of Blanchet's collection, I feel that it does, 
in fact, actually represent P. obtusifolius. 

Harley and his associates describe P. obtusifolius as a "low 
herb with pale-green rosettes of leaves" and whitish-gray flower- 
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heads, and have found it growing in an area of woodland along a 
small stream, normally damp grassland (now dry), and dry cerrado/ 
carrasco woodland on slopes of surrounding quartzite hills, at 
1000 meters altitude, flowering and fruiting in January. 
Additional citations: BRAZIL: Bahia: Blanchet 358) [Macbride 
photos 22292] (Br, E, N, N--photo, W——photo) ; Harley, Renvoize, 
Brighton, & Pinheiro in Harley 15275 (Z). re ae 3 


PAEPALANTHUS OVATUS Korn. 

Emended synonymy: Paepalanthus macaheensis Korn. in Warming, 
Vidensk. Meddel. Naturh. Foren. Kjobenh. 23: 311—312. 1871. 

Additional & emended bibliography: Korn, in Warming, Vidensk. 
Meddel. Naturh. Foren, Kjobenh. 23: 311--312. 1871; Moldenke, 
Phytologia 30: 10--105. 1975. 

Hatschbach encountered this species in shaded sandy soil. 
Kornicke (1871) cites for P. ovatus an additional collection, 
Glaziou 281. In his description of P. macaheensis he says that 
it "Differt a P. ovato Kcke. capitulis sordide flavido- (nec 
albo-)villosis, bracteis involucrantibus interioribus latioribus, 
non acuminatis; a P. neglecto Kcke. et P. Schuchiano Kcke. pilos- 
itate foliorum nec non bracteis; a P. plantagineo Keke. proximo 
capitulis sordide flavido (nex albo-)villosis et bracteis flores 
stipantibus multi angustioribus. In collectionibus cel. Glaziou 
'n. 4284, Halto macahe', pr. Rio de Janeiro. Ann. Suppentunt 
specimina in collectionibus Glaziou sub. n, 4282 verisimile for- 
mam ejusdem speciei exhibentia solo aridiori enata caule hypogaeo 
breviore foliis angustioribus bracteis involucrantibus acutiori- 
bus interioribus minus latis." 

Additional citations: BRAZIL: Minas Gerais: Hatschbach 3657 


(Ld). Rio de Janeiro: Liitzelburg 658) (Mu). 


PAEPALANTHUS OXYPHYLLUS Korn. 

Additional bibliography: Moldenke, Phytologia 30: 105—106 
(1975) and 31: 385. 1975. 

Hatschbach and his associates found this plant growing in bre- 
jo (sedge meadow), at 1300--1500 meters altitude, flowering in 
February. 

Additional citations: BRAZIL: Goids: Hatschbach, Anderson, Bar— 
neby, & Gates 36373 (Z). a 


PAEPALANTHUS PALLIDUS Alv. Silv. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): . 1924; Moldenke, Phytologia 30: 107—108. 1975. 


PAEPALANTHUS PARAMENSIS Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 108—109 
(1975) and 31: 381. 1975. 

Cleef describes this plant as a "planta [or "hierba"] arrosetada 
pequefia, cap{tulos blancos, flores blancas" and found it growing in 
a "subpdéramo", "rastrojo seco con Diplostephium colombianum predon- 
inante, asociada con Arcytophyllum caracasanum, Cortaderia, Oreobo- 
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lus obtusangulus, Hypericum y Racocarpus humboldtii", and "subp4r- 
amo: vertdiente pentiente seco con Calamagrostis eff effusa, Espeletia 
corymbosa, Rhynchospora y Arcytophyllum nitidun, asociadas con 
matorral de Befaria", at altitudes of 3100--3726 meters, flowering 
and fruiting in May, June, and December, 

Additional citations: COLOMBIA: Boyac4: Cleef 742 (Ut—-316636), 
7205 (Ut—3166),3). Cundinamarca: Cleef 3335 (Ac), 3650 (Ld). 


PAEPALANTHUS PAUCIFLORUS Korn. 
Additional bibliography: Moldenke, Phytologia 30: 110~—111. 1975. 
Emygdio and his associates have encountered this plant at 1025 
meters altitude, ae in ne 


ee ee 


PAEPALANTHUS PAUPERRIMUS Herzog 

Additional bibliography: Moldenke, Phytologia 30: 113-~ll) & 
118. 1975. 

The isotype of this species cited by me previously from my per= 
sonal herbarium, was so cited in error. 


PAEPALANTHUS PETRAEUS Korn. 
Additional bibliography: Moldenke, Phytologia 30: 119. 1975. 
Additional citations: COLOMBIA: Cundinamarca: Duque-Jaramillo 
281 (N). 


PAEPALANTHUS PHAEOCEPHALUS Ruhl. 

Additional bibliography: Moldenke, Phytologia 30: 120—121. 
1975. 

Hatschbach and his associates found this plant growing in a wet 
sandy campo at 1300-—-1500 meters altitude, flowering and fruiting 
in May. 

Additional citations: BRAZIL: Goids: W. R. Anderson 6610 (N), 
7451 (N); Hatschbach 36853 (Ld); Hatschbach, . Anderson, Barneby, & 
Gates 36363 (Ld); Irwin, G Grear, Souza, & Reis dos Santos 12596 


(W--2759009) . 


PAEPALANTHUS PHAEOCEPHALUS var. FOLIOSUS Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 120—~121. 
1975. 

Additional citations: BRAZIL: Distrito Federal: Irwin, Souza, & 
Reis dos Santos 11368 (W--2759010-~isotype) . 


PAEPALANTHUS PILOSUS (H.B.K.) Kunth 

Se bibliography: Moldenke, Phytologia 30: 251 & 269. 
aT 

Cleef describes this plant as a "planta [or "hierba"] pequefia 
arrosetada, flores blancas" and encountered it on a "pdramo: mor- 
rena seca (relat.) pedregoso con Hypericum sp., Chusquea, Oreobo- 


lus obtusangulus, Paepalanthus spp., Cortaderia y Racocarpus hum- 
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boldtii" and "turbera..,...Sphagnum predominante, asociado con 
Ericdceas prostradas, Aragoa abietina, Puya sp. y Riccardia", at 
altitudes of 3290--3660 m., flowering and fruiting in April and 
November. 

Additional citations: COLOMBIA: Boyac4: Cleef 93% (Id). Cun- 
dinamarca: Cleef 6230 (Ut—3166),6) . 


PAEPALANTHUS PLANIFOLIUS (Bong.) Korn. 

Additional & emended bibliography: Soukup, Biota 2: 302. 1959; 
Moldenke, Biol. Abstr. 59: 6926. 1975; Moldenke, Phytologia 30: 
252—262 & 336 (1975) and 31: 385 & Ok. 1975. 

Malme (1901), whose work is sometimes erroneously cited as 
"1903", cites Mos6n 766 from "Loco uliginoso, in margine silvae", 
Minas Gerais, and comments that "Caulis ad 0,5 m longus, diam. ad 
0,05 m., adscendens, decumbens v. erectus. Folia a basi vaginan- 
te et pallida subplana, glaucoviridia. Pedunculi compressi, 
striati. Inflorescentia obliqua, semiglobosa." 

Additional citations: BRAZIL: Distrito Federal: Irwin, Souza, & 
Reis dos Santos 7902 (W—2759011). ip p~ ar aye SPS 


PAEPALANTHUS PLANIFOLIUS var. CONSANGUINEUS (Korn.) Ruhl. 

Additional synonymy: Paepalanthus consangvineus Korn. in Warming, 
Vidensk. Meddel. Naturh. Foren. Kjobenh. 23: 31), sphaim. 1871. 
Paepalanthus consangvineus var. Korn. in Warming, Vidensk. Meddel. 
Naturh. Foren. Kjobenh, 23: 31). 1871. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh. 23: 31). 1871; Moldenke, Phytologia 30: 256 & 
258--260 (1975) and 31: 385 & Ol. 1975. 

Kornicke's (1871) unnamed variety is described by him as "Differt 
a speciminibus 1. c. [in Mart., Fl. Bras. 1863] a me descriptis 
bracteis involucrantibus glabris, subacuminatis. — Haec etiam 
species et affines 1. c. a me sub num, 1338—1)1 enumeratae forsan 
tanquam varietates conjungendae sunt" and is based on Glaziou 3618 
from "e vicinia Rio de Janeiro", Brazil. 


PAEPALANTHUS PIANIFOLIUS var. VILLOSUS Moldenke 
Additional bibliography: Moldenke, Biol. Abstr. 59: 6926. 1975; 
Moldenke, Phytologia 30: 262 (1975) and 31: 385. 1975. 


PAEPALANTHUS PLANTAGINEUS (Bong - ) Korn. 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh. 23: 312 & 313. 1871; Moldenke, Phytologia 30: 
262—26, (1975) and 31: 40h. 1975. 

Kérnicke (1871) cites for his "var. Q®" of this species Glaziou 
3620 from "F. do Cagado in vicinia urbis Rio de Janeiro", collected 
in June. He notes that his P. macaheensis [=P. ovatus Korn.] dif- 
fers from P. plantagineus in "proximo capitulis sordide flavido- 
(nec albo—)villosis et bracteis floris stipantibus multo angustior- 
ibus", 
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PAEPALANTHUS PLUMIPES Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 30: 266—267, 
27h, & 275. 1975. 

Emygdio and his associates have encountered this plant growing 
in barren soil at 1550 meters altitude, flowering and fruiting in 
July, and describe the flowers as "branco-sujo". 

Additional citations: PRAZIL: Minas Gerais: Emygdio, Duarte, 
Becker, & Silva Santos 3373 (N). 

PAEPALANTHUS PLUMOSUS (Bong.) Korn. 

Additional & emended bibliography: Hook. f. & Benth. in Hook., 
Niger Fl. 548. 189; Moldenke, Phytologia : 202 & 205 (1953), 30: 
267—271 (1975), and 31: Ok. 1975. 


PAEPALANTHUS POLYANTHUS (Bong .) Kunth 

Additional bibliography: Korn. in Warming, Vidensk. Meddel. Nat- 
urh. Foren. Kjobenh. 23: 310. 1871; Moldenke, Phytologia 30: 266, 
267, 271—~—278, & 332. 1975. 

Hatschbach and his associates found this plant growing in sandy 
soil "junta a afloramentos". Kornicke (1871) cites an unmmbered 
Lund collection from "In campis arenosis Araraquara, m. Majo" and 
says of it "Specimina multo minora (12--19 pollicaria), quam ea 
in Mart. flor. Brasil. a me descripta. Praeterea ramis paucis e- 
recto-patentibus differunt", but he still places it in what he 
calls his eee ", Malme (1901), whose work is sometimes errone- 
ously cited as "1903", cites Lofgren pled from S&o Paulo and Reg- 
nell 1271 from Minas Gerais, collected in "Loco turfoso" and "In 
palude" i in March and fleceubex respectively 

Additional citations: BRAZIL: Minas Gerais: Hatschbach, Ander- 
son, Barneby, & Gates 3626 (1d); Irwin, Fons&ca, Souza, Reis do dos 
Santos, & Ramos 27952 (W--2759012), » 28315 (W—-27¢9013) - Parand: 


HatSerEach . 355 7h (La). 


PAEPALANTHUS POLYANTHUS f. VILEOSUS (Beauverd) Moldenke & Smith 
Additional bibliography: Moldenke, Phytologia 30: 275, 277— 
278, & 334. 1975. 
Additional citations: BRAZIL: Minas Gerais: Anderson, Stieber, 
& Kirkbride 35370 (W—2709307) . Sa 


PAEPALANTHUS POLYTRICHOIDES Kunth 
Additional & emended bibliography: Soukup, Biota 2: 302. 1959; 
Moldenke, Phytologia 30: 317—320. 1975. 


PAEPALANTHUS POLYTRICHOIDES var. DENSUS Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 319. 1975. 

Cleef describes this plant as a "hierba [or "plantica"] arrose- 
tada pequefia almohadillada con flores blancas" and encountered it 
on a "p&ramo limedo con Calamagrostis effusa, Espeletia y briéfi- 
tos", "p4ramo himedo, crece en macollas de side granfneas®, "pd4ramo 
abierto cerca de la laguna", and "p4ramo himedo con Chusquea y 
muchismas especies de criptégamas", at altitudes of 3650—3700 m., 
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flowering and fruiting in January, August, and November. 
soditional citations: COLOMBIA: Ph sare chest 371 (Ac), 


ee 


316662) . 


PAEPALANTHUS PULVINATUS N. E. Br. 

Additional & emended bibliography: H. Lecomte, Bull. Soc. Bot. 
France 55: 595. 1909; Moldenke, Phytologia 30: 327-328. 1975. 

The Lecomte “(19098 reference to this species is sametimes er- 
roneously cited as "1908", but even though the paper involved was 
read to the Society at its November 13, 1908, meeting, pages 589— 
756 of Volume 55 of its Bulletin, in which it was published, were 
not actually issued until 1909. 


PAEPALANTHUS PUNGENS Griseb. 

Additional bibliography: Leén & Alain, Fl. Cuba, imp. 2, 
283 & 428. 1974; Moldenke, Phytologia 30: 328 (1975) and 32: oe, 
1976 . 


PAEPALANTHUS PUNGENS var. BREVIFOLIUS Moldenke 

Additional bibliography: Moldenke, Phytologia 30: 328 (1975) 
and 32: 505. 1976. 

Marie-Victorin encountered this plant growing in dry white sili- 
caceous sand, flowering and fruiting in March, but erroneously 
distributed it as Eriocaulon pseudocompressum Ruhl. 

Additional citations: CUBA: Pinar del Rfo: Marie-Victorin 58316 
(W—1955390) . 


PAEPALANTHUS RAMOSUS (Wikstr.) Kunth 

Additional bibliography: Schnitzl., Iconogr. 1: pl. 6, fig. h 
& 7. 1845; Moldenke, Phytologia 30: 329-33 (1975) and 31: 392, 
397, 403, & Ob. 1975. 

Breaded illustrations: Schnitzl., Iconogr. 1: pl. 46, fig. h & 
ie % 

Harley and his associates encountered this plant in an area of 
high evergreen restinga forest, in low restinga, and in damp open 
areas on white sand at sealevel and describes it as an "erect 
herb to 30 cm., shoots rosette-like at first with mid-green leaves, 
monocarpic, the flower-heads white". It was flowering in March. 
Belém & Pinheiro refer to it as 0 cm. tall, the inflorescences 
"arroxeadas, fl6res brancas" and found it in anthesis in July. 
Their two collections, cited below, were previously erroneously 
cited by me as P. coutoénsis Moldenke, a closely similar species. 

Additional citations: BRAZIL: Bahia: Belém & Pinheiro 2113 (N), 
2.85 (Ld, N); Harley, Renvoize, Erskine, "Brighton, & mn, & Pinheiro in 


Harley 17386 (Ld). 


PAEPALANTHUS REFRACTIFOLIUS Alv. Silv. 

Additional bibliography: Moldenke, Phytologia 30: 335 (1975) 
and 31: 385. 1975. 

Additional citations: BRAZIL: Bahia: Harley, Renvoize, Erskine, 
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Brighton, & Pinheiro in Harley 15473 (Z). 


PAEPALANTHUS REPENS (Lam.) Korn. 

Additional synonymy: Eriocaulon quinquangulare Bojer, Hort. 
Maurit. 361. 1837 [not E. quin ulare L., 1753]. 

Additional bibliography: Bojer, Hort. Maurit. 361. 1837; Mol- 
denke, Phytologia 30: 337-339 (1975), 31: 380, 389, Ok, & 05 
(19755, and 32: 506. 1976. 

Recent collectors have found this plant growing in grassy 
places and on mountaintops. The Howards describe it as "weak 
plants" and encountered it in very wet debris at the base of 
dripping cliffs. Ekman refers to it as "common" and as "not rare 
in the mountains". It has been found at altitudes of 1110—3125 
meters, flowering and fruiting in March and from August to Octo- 
ber (in addition to the months previously reported by me). 

Bojer (1837) records this plant from Mauritius: "2 REPENS. 
Lamk. Spreng. Syst. ibid. [p. 775]. Pat. Ile Maurice. Croit et 
fleurit comme l'esp&ce précédente [what he calls Eriocaulon 
quinquangulare L. from "dans les endroits découverts et humides 
autour du Grand-Bassin"]." Tye identity of his plant can be de- 
termined only on examination of his collections. Five species 
of Eriocaulon are known from Mauritius besides these two obvious= 
ly misidentified ones. 

Additional citations: HISPANIOLA: Dominican Republic: Ekman 
H.13561 (W—1711882, W--2517881), H.13667 (W--2517890); Fuertes 
1745 (W—759365); Gastony, Jones, & Norris 288 (W—-2657473) 
Howard & Howard 9118 (W--2110935); J. de J. Jiménez 2188 (W— 
1957645), sui (W—2225907); Marcano sn. [J. de J. Jiménez })85)] 
(W—253233h); Ttirckheim 3422 (W——695710). Haiti: Ekman H.1385 
(W--130),932), H.159 (W—-1h11795), H.10660 (W—1)1),088) . 


PAEPALANTHUS RETUSUS C. Wright 

Additional bibliography: Leén & Alain, Fi. Cuba, imp. 2, 1: 
283 & 428. 1974; Moldenke, Phytologia 30: 339--30 (1975) and 31: 
40h. 1975. 


PAEPALANTHUS RHIZOCEPHALUS Alv. Silv. 
Additional bibliography: Moldenke, Phytologia 30: 30. 1975. 
Additional citations: BRAZIL: Goids: W. R. Anderson 8188 (N). 


PAEPALANTHUS RIGIDULUS Mart. 

Additional & emended bibliography: Schnitzl., Iconogr. 1: pl. 
46, fig. 8--12. 1845; Moldenke, Phytologia 30: 343. 1975. 

Emended illustrations: Schnitzl., Iconogr. 1: pl. 6, fig. 8— 
12 (in color). 1845. 

Martius' original description (1835) ends with the statement 
"bracteis castaneis". The original publication is sometimes ci- 
ted as "Mart., Erioc. Selbst. Pflanzenfam." and dates "1833", but 
this is merely the title of the paper and the date of its submis- 
sion as a manuscript to the Academy. According to Dr. J. H. Barn- 
hart it was not actually published until 1835. [to be contimed] 


A NEW SPECIES OF RUELLIA (ACANTHACEAE) FROM PANAMA 


Dieter C. Wasshausen 
Smithsonian Institution, Washington, D.C. 20560 


RUELLIA COLONENSIS Wasshausen, sp. nov. 

Herba, caulibus quadrangularibus, angulis acutis, pilosis 
et subtomentosis; lamina foliorum ovata vel oblongo-ovata, acumi- 
nata, basi cuneata, aliquanto firma, undulata vel crenato-serrats 
supra glabra vel pilos paucos ferens, subtus parce vel aliquanto 
dense pilosa, costa et venis et venulis prominentibus; petioli 
pilosi, pilis appressis; spicae terminales et subterminales, 
floribus in fasciculis confluentibus, bracteis et bracteolis 
prominentibus, glandulosis-pilosis et ciliolatis; bracteae 
fasciculas subtendentes foliaceae; bracteolae oblongae, subacutae 
vel subobtusae; calycis segmenta lanceolata, ciliata; corolla 
rubra, minute pubescens, tubo hypocrateriformi, curvato, lobis 
suborbicularibus; stamina plus minusve inclusa, filamentis sursum 
glabris, basi puberuli, antheris oblongis. 

Herb to 0.5 m high; stems quadrangular, the angles sharp or 
the lower portions subquadrangular, pilose and subtomentose, the 
hairs appressed, brownish, to 1.5 mm long; leaf blades ovate to 
oblong-ovate, 13.5-20 cm long, 4.5-7.5 cm wide, acuminate, 
cuneate at base, rather firm, undulate or crenate-serrate, the 
upper surface glabrous or bearing a few scattered hairs, the 
lower surface sparingly to rather densely pilose, especially the 
costa and lateral veins (about 10 pairs), the hairs appressed to 
ascending, to 0.3 mm long, the venation prominent beneath, less 
s0 above, the cystoliths rather obscure; petioles 4-5 om long, 
appressed-pilose, the hairs similar to those on the stem; flowers 
borne in fascicles, these sessile, confluent, forming terminal 
and sometimes subterminal spikes, these 12 cm long and 3 cm wide 
(without corollas), the bracts and bractlets conspicuous, 
moderately glandular-pilose and ciliate, the hairs to 1.25 mm 
long, ascending, the bracts subtending the fascicles leaflike, 
lanceolate, 2-3 cm long and 5-6 mm wide or the lowermost somewhat 
larger, long-acuminate, the bractlets oblong to oblanceolate, 

1.2 cm long and 1.8-2 mm wide, subacute to subobtuse; calyx 
segments narrowly lanceolate, subequal, 16 mm long, 1.8-2 mm 
wide, gradually narrowed to a slender tip, the margins densely 
ciliate with spreading glandular hairs, the inner surface puberu- 
lous, the outer intermixed glandular-pilose and puberulous; 
corolla 5.5-6.5 cm long, bright red, minutely pubescent, the tube 
curved, 2.5 mm broad at base, narrowed above ovary to 2 mn, 
thence gradually enlarged to about 11 m at mouth, the limb 1.5 
em broad, the lobes suborbicular, 3 mm in diameter; stamens 
reaching or slightly exceeding the mouth of the corolla, 18 mm 
long; filaments glabrous except toward the puberulous base, 

15 mm long; anthers oblong, 5 mm long, 1.3 mm broad, rounded at 
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both ends; pollen grains typical, 3-porate, spheroidal, 75 p in 
diameter, pores more or less circular, the reticulum homobro- 
chate; style slightly exceeding the stamens in length, glabrous 
except at base, here puberulous; stigma lobes linear, unequal, 
one, the upper 1.5 mm long, the lower 2.5 mm long; capsule not 
seen. 
Type. Dwyer & Gentry 9371 (holotype US, isotype MO), 
Panama, Colon: Santa Rita Ridge, 30 Dec 1971. 

Distribution. Known only from the type locality. 

Ruellia colonensis is readily distinguished by the long, 
terminal spike, the conspicuous bracts and bractlets, and the 
long, bright red corolla. It is not very closely allied to any 
of the known species of Ruellia. 


Ruellia colonensis Wasshausen: A, habit, X 3; B, bracts, 
X 13; C, bractlets, X 23; D, calyx segments, X 23; E, corolla, 
X 1; F, corolla expanded, X 1. 
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Spheroidal pollen grains of Ruellia ecolonensis Wasshausen 
(Dwyer & Gentry 9371); above, X 750; below, X 1,000. 


GROWTH SENSITIVITIES TO DRUGS OF FUNGAL PHENOTYPES 
EXPOSED TO DEEP SPACE IRRADIATION 


A. J. Wurzburger and P. A. Volz 
Department of Biology, Eastern Michigan University 
Ypsilanti, Michigan 48197 


Abstract: Two yeast species, Saccharomyces cerevisiae Hansen 
and Rhodotorula rubra (Demme ) Lodder, were included as part of the 
Microbial Ecology Evaluation Device (MEED) mycology studies of 
Apollo 16. Phenotypic isolates housed in the MEED spaceflight 
hardware were selected from each of the yeast species for exposures 
to known antifungal and experimental compounds. Variation to 
growth sensitivity induced by the test drugs occurred with the 
spaceflight phenotypes. It is apparent that induced changes of 
microorganisms in space can cause variation in drug sensitivity. 


Introduction: On board the flight of Apollo 16 in April 1972, 
during the transearth Extra Vehicular Activity (EVA), the Microbial 
Ecology Evaluation Device (MEED) was attached to the Apollo Command 
Module hatch television campole for 10 mimutes + 7 seconds by 
Astronaut Thomas K. Mattingly. After computerized manipulation of 
the Apollo spacecraft module for the MEED deployment, and using 
the sunsight and image field on the side of the MEED container, 
the trays containing the fungal types were exposed to select wave- 
lengths of ultraviolet radiation at a 90 angle to the sun (Fig Dy 


The experimental package allowed for both qualitative and 
quantitative evaluation of specific space environment parameters 
on two filamentous fungi, Chaetomium globosum and Trichophyton 
terrestre, and two yeasts, Rhodotorula rubra and Saccharomyces 
cerevisiae. As with other forms of microorganisms, exposure to 
ultraviolet irradiation on earth or in space causes damage to 
nucleic acids, and therefore, induces mutational effects (Thorn- 
burn, 1972). 


Materials and Methods: The MEED hardware was constructed 
with a series of two filters. The neutral density filters and the 
bandpass filters in combination presented the specific spaceflight 
energy parameters received by the yeast cells when exposed to the 
environment of space (Taylor, 1970). For the exposure of 10 
minutes, the filter system was designed to have transmission peaks 
at 254, 280 and 300 nanometers with sufficient half bandwidths so 
that the energy levels ranged from 10 to 10” ergs per cuvette 
chamber in which the fungal cells were held (Volz, et al., 1974). 


Vegetative yeast cells of the two yeast species were housed in 
0.05 cm’ lexan cuvettes in the MEED spaceflight hardware. A quartz 
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MEED FLIGHT ASSY. 


Figure 1. The MEED deployment in space 
from the Apollo 16 Command Module. 
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window opposite the fillport allowed the controlled peak wave- 
lengths to enter the cuvette chamber. Cuvettes adjacent to those 
housing yeast cells contained SO-343 Kodak high resolution film 
and a potassium ferrioxalate actonometry system for the two 
methods selected to measure light energy and light intensities 
entering the cuvettes housing the yeasts. Bimetallic coil spring 
temperature recorders were equally distributed throughout the 
MEED hardware trays to monitor the cuvette temperature within the 
flight case assembly that was insulated to maintain the tempera- 
ture. Yeast cells were housed in distilled water or dry on 
filter paper in the cuvettes. Some dry cuvettes were vented to 
space which did not maintain a 20 C temperature in the cuvette. A 
limited number of cuvettes received the full light spectrum and 
intensity of solar irradiation in space that also slightly varied 
the 20 C temperature maintained in each cuvette. 


The paper disk assay method (Iyer and Szybalski, 1958) was 
used to determine sensitivities of the yeast phenotypes returned 
from the spaceflight cuvettes. Immediately after splashdown of 
the Apollo 16 Command Module and the return of the MEED hardware 
to the NASA Houston laboratory, yeast cells were unloaded from 
the cuvettes and colonies developed from single cell isolations 
were grown for phenotype selection (Volz, 1974). A phenotype, for 
the purpose of the postflight studies, is considered an individ- 
ually unique entity, based on visual differences between it and 
the parent or wild type. The variations were caused by exposure 
to the parameters of space. The wild type of each yeast species 
was housed in cuvettes retained in the dark on board the flight 
hardware as well as cuvettes retained in the laboratory subjected 
to the same temperature controls, no exposures to UV irradiations, 
and stable atmospheric pressures. The wild types held under 
various unexposed UV conditions were designated as controls. 


Wild types and phenotypes were maintained on Sabouraud's 
maltose agar (SMA) tube slants at 25 C. Yeast cell suspensions 
were made in distilled water and 0.1 ml of the suspension was 
spread evenly over the surface of SMA plates. Drug impregnated 
disks were placed on the plate aseptically. Drugs selected for the 
study are listed in Table I. Sterile paper disks were suspended 
in solutions of the test drugs in concentrations of 10, 100 and 
1,000 micrograms per ml. Zones of growth inhibition were read at 
the end of 7 days incubation at 25 C. 


Results: The ability of a test drug to inhibit cellular 
growth of yeast spaceflight phenotypes was determined by the zones 
of inhibition. Measurements were made in millimeters from the 
disk edge to the periphery of the zone exhibiting no cellular 
growth. 


Rate of drug diffusion, drug solubility in addition to the 
individuality and distinct character of each phenotype regulated 
the degree of drug sensitivity to each isolate exposed to space- 
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Table I. Test drugs selected for postflight phenotype studies. 


Drug Gores 


1069 
2545 
3467 


A 4171 


> > > 


RK 6131 


A 9248 
A 10811 
A 24.007 
A 30031 


A 34320 
A 35980 
A 36033 
A 36042 


BW 55079 
NSC 185 

NSC 9369 
NSC 14574 


NSC 38583 
NSC 53306 


NSC 84423 
12 ens) 


1S ll 


P 75082 
WL 27130 
MK 1145 


Mode of 
Action 


a 
& 
a 


POPP HOD - 


oho oO 


He. 


& 
e 


Drug Name 


5-Cyclohexylpentyl isothiourea (Se)+ 

Dodecamidinium hydrochloride (Sc, Rr) 

bis (2-Hydroxy-5-chlorophenyl) sulfide 
diethyl amino complex (Sc, Rr) 

3-Chloro-(4-morpholinopropoxy ) biphenyl 
(Sc, Rr) 

2-Amino-1,3-dinonyl imidazoline hydro- 
chloride (Sc, Rr) 

Diiodomethyl p-tolyl sulfone (Sc, Rr) 

Diiodomethyl phenyl sulfone (Sc, Rr) 

2-Cyano-4-nitrothiophene (Sc, Rr) 

1-Morpholino-2-salicyloylethane hydro- 
chloride (Sc, Rr) 

Benzyl diiodomethyl sulfone (Sc, Rr) 

Cyclohexyl diiodomethyl sulfone (Se, Rr) 

Diiodomethyl octyl sulfone (Sc, Rr) 

Diiodomethyl 4-methylbenzyl sulfone 
(Sc, Rr) 

Polymyxin B (Rr) 

Actidione (Sec 

1-Methy1-3-nitro-1l-nitrosoguanidine (Sc) 

Miracil D (lucanthone hydrochloride) 
(Sc, Rr) 

icon. acid, diethyldithio, sodium salt 
Se 

Terephthalanilide-4' ,4"-bis(2-imidazolin- 
2-yl-amino) dihydrochloride (Sc, Rr) 

Ethidium chloride (Sc, Rr) 

2-(1'-Oxy-2'-pyridylmercapto) imidazo- 
line hydrochloride (Sc, Rr) 

(Ethyl 4-(p-(o-hydroxybenzoyl)} ethyl)-1- 
piperazine carboxylate (Sc 

Nystatin (Sc, Rr) 

Colistin sulfate (Sc) 

Chloramphenicol (Sc) 


Sie tested against phenotypes of Saccharomyces cerevisiae (Sc) 
or Rhodotorula rubra (Rr). 


24. Abbott; BW, Burroughs Wellcome; NSC, National Service Center; 
P, Pfizer, WL, Warner Lambert; MK, McKesson. 
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flight parameters. Regardless of the factors potentially capable 
of causing variation, zones of inhibition varied little between 
phenotypes that received irradiation in space at different energy 
levels. The phenotypes selected from vegetative cells of R. rubra 
exposed to full eat at_energy levels of 103 to 105 ergs per 
cuvette and at 10° to 108 ergs per cuvette showed constant zones 
of inhibition within the drug type (Table II). An increase in 
energy levels in ergs received by the cells in space created no 
significant change in the average zones of inhibition. Variation 
did occur with individual phenotypes when other spaceflight 
parameters were considered. 


The cellular response to drugs of spaceflight phenotypes 
exposed to the same spaceflight parameters or control conditions 
remained constant yet inhibition rates did vary between phenotypes 
exposed to different parameters of space. Rhodotorula rubra 
(Table III) and Saccharomyces cerevisiae (Table IV) phenotypes 
were selected from different exposures to spaceflight parameters 
then exposed to the test drugs. Attention was directed to variat- 
ion between groups of phenotypes and amounts of inhibition with 
select drug groups. Each number found in the tables is the 
average of 10 to 25 phenotypes of each test system. In preflight 
tests a series of experiments were conducted for quality control 
of the spaceflight hardware (Taylor, 1970). The colonies selected 
from vibration control studies developed from cells housed in 
cuvettes in the spaceflight hardware under preflight tests that 
exposed the hardware to simulated vibrations equal to those of the 
launch, flight, deployment, and splashdown of Apollo 16. Isolates 
selected from the vibration control (Table III) exposed to the 
various drug groups frequently exhibited growth inhibitions 
similar to ground control isolates. The yeast cells that produced 
the ground. control isolates were contained in cuvettes housed at 
20° = 5° C in the laboratory. Ground control cuvettes were loaded 
and unloaded at the same time as cuvettes housed in the space- 
flight hardware. Full light exposed R. rubra phenotypes in space 
appeared more sensitive to the drug systems, particularly drug 
types c, d, and e. Phenotypes exposed to 300 nanometers (nm 
light in space were also more sensitive to drug types c and d while 
other ultraviolet wavelength exposure peaks in space produced no 
noticable variation in comparison to the various controls. 


Saccharomyces cerevisiae cells were not included in full 
light and vibration control test conditions. The R. rubra test 
test system was considered sufficient for examining phenotypic 
changes incurred in space at full light and in the preflight hard- 
ware test studies simulating similar stresses in space. Generally 
significant increases in sensitivity were noted with all phenotypes 
exposed to space test parameters of 254, 280, 300 nm light, and 
flight control in spaceflight cuvettes not exposed-to light. The 
flight control phenotypes only received the effects of weightless- 
ness and HZE energy particles that freely penetrated all equipment 
during the spaceflight (Table IV). Dramatic exceptions to this 


68 


PHYTOLOGIA 


Table II. Rhodotorula rubra 


Vol. 33; no. 1 


Assay disk zones of growth inhibition in mm 
at 1,000 mg/ml drug concentration 


Drug type ae 

a 6.07 
b 1.00 
e 8.00 
d Zo 
2 4.79 
f _* 
g 2.40 
h = 

i 3.35 


Energy levels in ergs/cuvette 
of full light received in space 


-* not tested. 


10°-10° 


Bei 
1.17 
8.00 
6.00 


6.25 


2.66 


Tata represent averages of 10 to 25 
phenotypes in replicates of 3 for each 


test system. 
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Table III. Rhodotorula rubra 


Assay disk zones of growth inhibition in mm 
at 1,000 mg/ml drug concentration 


Drug Vibration Full 254 280 300 Flight Ground 


type control light mm mm nm _ control control 

a 6.62 6.52 5.9L. “6.567% “6527 5.21 6.37 
b 1.00 1.08 1.00 0.60 0.37 1.16 0.85 
c 5.00 8.00 py ilo) 505 7.50 5.16 7. 
d 4.16 6.67 6020 Gaze) lre66 6.66 4.92 
e 445 5.61 4.80 5.02 4.81 4.66 5.35 
f _* = = =s a =. = 

g 1.66 FCSN; ILS) 2.93 e775 2.60 PAY 
a 2.60 Sjqdlal SARs Solis Ae 50) FO 2.92 


-* not tested. 

Data represent averages of 10 to 25 
phenotypes in replicates of 3 for each 
test system. 
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Table IV. Saccharomyces cerevisiae 


Assay disk zones of growth inhibition in mm 
at 1,000 mg/ml drug concentration 


Drug Vibration Full 254 280 300 Flight Ground 


type control light mm nm mm control control 
a -* - 9.41 9.36 9.37 8.44 8.92 

b - - 414 2.66 3.58 414 Zaid 

c - - 12500) UBC NO-3'5 AL sabal ala (sill 

d = - W525) W2505) WeoZzAl WS oZil 4.96 

e = = 2) 20.050) 21.63 19.34 16658 

if - - 4.00 10.50 1.00 5.66 Bin 535: 

g - - 6.00 6.59 2.50 9.94 8.70 

h - - pryA®) 3.42 2.54 5.40 4.00 

a - - 9.44 10.54 12.01 8.00 IU), 33) 


-* not tested. 

Data represent averages of 10 to 25 
phenotypes in replicates of 3 for each 
test system. 


1976 Wurzburger & Volz, Growth sensitivities val 


observation included phenotypes exposed to 300 nm light in 
space and tested with drug types f, g, and h. 


Discussion: A.Interaction of test drugs with cells. Drugs 
used in the MEED postflight assay can be grouped based on modes 
of action and chemical composition. Several compounds (a) contain 
sulfur in its various oxidized forms (Table I). It is interesting 
to note that fungal resistance is reduced the more the sulfur is 
oxidized, with sulfides being the most potent, followed by sulfox- 
ides and finally sulfones (Horsfall, Chapman and Rich, 1971). 
Miracil D (vb) complexes strongly, yet reversibly, with DNA and has 
been shown to inhibit formation of RNA and DNA polymerases (Gale 
et al., 1972). According to Horsfall (1956), thiophene (c), which 
is a heterocyclic sulfur compound, is not toxic to fungi based on 
the fact that it is found within biotin, a vitamin necessary for 
fungal metabolism. With the addition of the highly toxic cyano 
group, 2-cyano-4-nitrothiophene does exhibit limited fungal growth 
inhibition. 


The sulfones, sulfoxides and sulfides work along the lines 
proposed by the Woods - Fildes theory, which states that competit- 
ive antagonism exists between p-aminobenzoic acid (the substrate 
used by microorganisms for normal metabolism) and the sulfur 
containing derivatives. When the test drugs are bound to the 
yeast cells, metabolic activities and enzyme actions normally 
carried on are permanently blocked or disrupted resulting in 
various degrees of growth inhibition (Goodman and Gilman, 1972). 


Ethidium chloride (d) is another drug that interferes with 
the synthesis of nucleic acids. It forms reversible, but quite 
strong, non-covalent bonds with DNA, and a high degree of interfer- 
ence of RNA polymerase actions. Ethidium chloride has also been 
found to have a deleterious effect on the mitochondria of eucaryo- 
tic cells. A drug with this mode of action is termed an intercal- 
ating drug (Gale et al., 1972). 


Actidione, or cycloheximide, is one of a group of polyene 
antibiotics (e) which is found to be effective in suppression of 
ribosomal activities in so far as they relate to the synthesis of 
proteins (Gottlieb and Shaw, 1967). Actidione was tested only 
against phenotypes of S. cerevisiae because preflight testing had 
shown that this yeast normally is not resistant to this drug (Volz, 
1974). It is important to note that polyene compounds have not 
been shown to inhibit enzymes and their systems in vitro (Burger, 
1970). In a reversible reaction, cycloheximide affects some of the 
transfer functions important in the biosynthesis of proteins. 


Another polyene antibiotic tested only against Saccharomyces 
phenotypes was found to be the most potent in terms of drug 
sensitivity reactions and inhibition zone sizes. This drug, chlor- 
amphenicol, both interferes and inhibits the synthesis of proteins 
needed for the metabolism of a varied group of microbial organisms 
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(Physician's Desk Reference, 1974). 


Nystatin, which falls into the classification of polyene 
antibiotics, also was found to be an extremely effective drug in 
these studies. Its main mode of action is to adversely affect 
the permeability of sensitive cell membranes. In addition, any 
cell whose membrane contains steroid compounds is very susceptible 
to nystatin's effect (Gale, et al., 1972). When cell membrane 
permeability is altered, leakage of potassium ions, inorganic 
phosphate, phosphate esters and carboxyl and amino acids from with- 
in the cell results in and rapidly causes the destruction of that 
cell. This "detergent" effect is highly specific for yeasts, as 
both Rhodotorula and Saccharomyces species contain small quantit- 
ies of steroid substances. Microorganisms lacking sterols in 
their membranes have all been found to be unaffected by nystatin 
(Goodman and Gilman, 1972). Polymyxin B, a polyene antibiotic, 
has a mechanism of action similar to that of nystatin. The drug 
was tested only against R. rubra phenotypes, but it was not found 
to be a very effective inhibitor. 


1-Methy1-3-nitro-1-nitrosoguanidine Ce) ee powerful mutagen 
that is used as an antileukemic compound in vivo and exhibits 
potent antifungal properties in vitro, disturbs the functioning 
and intercellular synthesis of both nucleic acids and proteins. In 
this way, the mode of action of this drug is somewhat comparable 
to those of the polyene antibiotics. The primary function is 
fungistatic (Goodman and Gilman, 1972). 


Two other test drugs selected for use in the MEED mycology 
studies are surface active agents, or cell surfactants (Gale, et 
al., 1972). Colistin sulfate and dodecamidinium hydrochloride 
are microbiocidal in action (g) with the former drug effective 
against gram negative organisms only. Similar in mode of action 
to the polyene compounds, the cell membrane permeability is altered 
and results in the dessication of the cell and the leakage of vital 
cellular constituents. Primarily used as an antihelmintic compound 
against Enterobius vermicularis and Ascaris lumbricoides, (ethyl 4- 
(B-(o-hydroxylbenzoyl)} ethyl)-l-piperazine carboxylate (h) was 
found to have inhibitory effects against most returned phenotypes 
of S. cerevisiae. With Ascaris this compound was found to have an 
effect on cell membrane permeability, thereby resulting in leakage, 
dehydration, and death (Goodman and Gilman, 1972). 


Little is known or current studies are underway on additional 
chemicals (i) selected for the MEED studies. Some of these drugs 
were recently synthesized and serve only as experimental compounds 
presently undergoing assays for potency and toxicity. Most of 
these drugs were moderate in their inhibition of returned space- 
flight phenotypes and controls (flight, ground and vibration). 
Chemicals in this group include 3-chloro-(4-morpholinopropoxy ) 
biphenyl; 2-amino-1,3-dinonyl imidazoline hydrochloride; 1-morpho- 
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lino-2-salicyloylethane hydrochloride; carbamic acid, diethyl- 
dithio, sodium salt; terephthalanilide-4' ,4"-bis(2-imidazolin-2- 
yl-amino) dihydrochloride; and 2-(1'-oxy-2'-pyridylmercapto) 
imidazoline hydrochloride. 


B Stresses upon yeast cells housed in the MEED cuvettes. 
Radiation damage caused by direct and indirect ionization probably 
was the cause of changes incurred by yeast cells exposed in the 
experimental cuvettes (Thornburn, 1972; Lawrence and Block, 1968). 
Damage probably was caused by the primary ionization of water 
housing the spaceflight cells in suspension in the cuvettes, fol- 
lowed by radiolysis reactions leading to hydrogen gas and hydrogen 
peroxide end products (Thornburn, 1972). Direct ionization of 
cells could also cause damage particularly to cells housed dry in 
the cuvettes containing no water (Thornburn, 1972; Fedorova, 1964). 


Induced changes in both experimental and control groups gave 
rise to unique phenotypic entities, each with their own character- 
istic reaction to a given set of stimuli (test drugs ) utilized in 
this study. Reannealing of injuries occur at the molecular level 
in UV studies of dark photoreactivation (Thornburn, 1972; Fedor- 
ova, 1964; Silverman and Davis, 1964). This phenomenon could have 
occurred at the individual cell level during transit to the NASA 
Houston Lunar Receiving Laboratory. Each recovered phenotype was 
a visually identified distinct and separate variation produced 
from the original wild type as a result of changes elicited by UV 
irradiation or possibly other stress factors incurred by one 
particular cell. 


Other stress factors. that might possibly have induced the 
yeast cells to change were encountered by flight organisms. Some 
of these same factors were probably responsible for slight changes 
noted among the control groups on the ground. The MEED box was a 
basically closed environmental system. Temperature was maintained 
at approximately 25 C and did not fluctuate during the short 10 
minute spaceflight exposure. This is important to consider for 
cells housed dry were vented to space. It has been shown that the 
viability of microorganisms is preserved at temperatures close to 
absolute zero (Imshenetsky , 1963). Also, the sub-atmospheric pres- 
sure, more accurately termed a "vacuum", could be a pertinent and 
important stress encountered by organisms in the selected cuvettes 
housing cells dry and exposed to the space atmosphere. Weightless- 
ness is also a factor that may have played a role in inducing 
changes in flight experimental and control groups, as is the reduced 
O02 tension and the presence of the high energy multicharged part- 
icles (HZE) that penetrate everywhere in space except for earth's 
protective atmosphere (Bourne, 1963; Silverman and Davis, 1964; 
Imshenetsky and Lysenko, 1965). 


An environmental condition, abnormal to the yeast species as 
existed in cuvettes, regardless of where they were during the flight, 
could also cause cell stress at the individual cell level. While 
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held in this abnormal state, it is no doubt likely that a buildup 
of metabolic wastes within some of the cells to toxic levels 
could have occurred. Quite possibly other stress factors inter- 
vened to slow yeast cell metabolism. Other environmental stress 
factors to consider are abnormal fermentation and respiration 
processes (which no doubt were held in check because of lack of 
proper substrate) and effects of mechanical stimulations, includ- 
ing vibration and rapid acceleration. All of the above factors 
may have played an important role in causing the observed changes 
in experimental groups. However, variation to drug sensitivity 
did occur with the phenotypes that were exposed to selected 
spaceflight parameters. 


C. Drug actions and the relevance of the selected assay system. 
Those drugs used against the isolated yeast phenotypes of Sacchar- 
omyces cerevisiae and Rhodotorula rubra fall into several distinct 
categories in regards to their mechanism of action. Ethidium 
chloride and Miracil D act on the molecular level, causing disrup- 
tion of normal replication, transcription and translation process 
(Gale, et al., 1972). Drugs such as actidione and chloramphenicol 
utilized in this study were found to have a deleterious effect on 
ribosomal activities (Gale, et al., 1972). Another drug group are 
those agents which affect the intermediary metabolism of microor- 
ganisms. They also cause disruption or inhibition of key enzymes 
in vitro. Examples of these compounds are sulfones, sulfides and 
other sulfur containing drugs such as 2-cyano-4-nitrothiophene 
(Goodman and Gilman, 1972; Gottlieb and Shaw, 1967). The final 
group of drugs that can be listed are those that act on the cell 
membrane, causing a "detergent" effect in altering the permeability 
of the cell membrane, and therefore causing the leakage of impor- 
tant cellular metabolites including inorganic phosphate, phosphate 
esters and electrolytes Gree. ewe Cat) outside the cell. Cells 
rapidly desiccate and finally die (Gottlieb and Shaw, 1967; Good- 
man and Gilman, 1972). This category of action can be further 
subdivided into those drugs that disrupt and cause faulty synthe- 
sis of cell membrane structure or that disrupt membrane proteins 
that deal with intracellular transport processes. Dodecamidinium 
hydrochloride has these capabilities. In addition, other com- 
pounds exist which can cause specific and selective changes in 
the permeability of cell membrane walls of those microorganisms 
containing small amounts of sterols. The yeasts Saccharomyces 
cerevisiae and Rhodotorula rubra are reported to contain wall 
sterols (Lodder, 1970; Burger, 1970). A well known drug included 
in the latter category is nystatin (Goodman and Gilman, 1972; Gott- 
lieb and Shaw, 1967). Both Saccharomyces and Rhodotorula isolates 
seemed to be more sensitive to nucleic acid and protein inhibitors, 
surface active agents (cell membrane disruptors) and intermediate 
metabolism inhibitors (the sulfones and sulfides). The latter 
compounds compete with the normal microbial substrate (Goodman and 
Gilman, 1972; Gottlieb and Shaw, 1967). Those drugs that tend to 
be least effective are among those whose action is as yet unknown. 
One of the drugs with a known mode of action (disturbs functioning 
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of synthesis of proteins and mucleic acids) that was not effect- 
ive at inhibiting Saccharomyces phenotypes was 1l-methyl-3-nitro- 
l-nitrosoguanidine. This is a powerful mutagen used as an anti- 
leukemic agent in vivo (Goodman and Gilman, 1972). 


The assay method of filter paper disks saturated with the 
test drug employed in this MEED Apollo postflight study is an 
adaptation of the Kirby - Bauer single disk zone assay (Harris 
and Coleman, 1963; Gradwohl, 1956; Difco Manual, 1971). The rel- 
ative reproducibility, uniformity, rapidity and ease of applicat- 
ion to this unique study led to its selection for postflight 
analysis of isolated phenotypes over other assay methods presented 
in the literature. Another such method for antibiotic testing is 
the tube method, in which serial dilutions of the test agent is 
made in culture media inoculated with a quantitative amount of a 
stock test organism (Difco Mamal, 1971). The end point determin- 
ation or the effective range of antibiotic potency is identified 
where growth is inhibited by the lowest dilution of the drug. This 
method requires exact concentrations of drug solutions in order 
for the test results to be valid. Since some of the test drugs in 
this study were not completely soluble in water, and the exact 
concentration per milliliter would not be known, the tube method 
was not selected for this assay. This method also is more commonly 
used in testing the effectiveness of antiseptics, disinfectants and 
liquid sterilizing solutions such as phenol (Goodman and Gilman, 
1972; Difco Manual, 1971; Lawrence and Block, 1968). 


Summary: As a result of exposure to UV radiation and abnormal 
environmental and physical stresses, changes were induced in the 
cells of Saccharomyces cerevisiae and Rhodotorula rubra housed in 
the Apollo 16 spaceflight hardware. Unique yeast phenotypes were 
isolated for these studies as separate and distinct entities from 
the original wild type and from each other. Distinctions were 
based on such factors as colony morphology, colony texture, colony 
growth rate and differences in colony pigmentation. These individ- 
uals were then tested against test drugs to determine growth sensi- 
tivities, variations and similarities. A modification of the Kirby- 
Bauer single disk assay was utilized to determine drug inhibitions. 
Drug sensitivities and sizes of the zones of inhibition were measur- 
ed and tabulated. 


Results indicate that there were distinct variations among 
tested phenotypes. In general, cells exposed to spaceflight para- 
meters produced phenotypes more sensitive to test drugs. Exposure 
to various energy levels at a given wavelength in space apparently 
was insignificant for variation in drug sensitivity. Each phenotype 
isolated for postflight evaluation reacted as an individual entity, 
a descendant from a wild type, yet not looking or reacting in a way 
similar to the parent. It seems clear that phenotypic change occur- 
red within the cell at the molecular level and that a changed geno- 
type was responsible for giving rise to each individual phenotype. 
Other previously published evidence on the Apollo 16 MEED mycology 
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test organisms supports this theory (Volz, 1973; 197431975; Volz 
and Dublin, 1973; Volz, et al., 1974; Dublin, et al., 1974; Sawyer, 
et al., 1975). 
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AGAVE IN THE BAHAMA ISLANDS 


William T. Gillis 
Department of Biology 
Hope College 
Holland, Michigan 49423 


Britton and Millspaugh (1920) were skeptical of four of the 
Agave species names which they employed in their Bahama Flora, as 
evidenced by the statement: "The four following species described 
by Professor Trelease may be but races of A. bahamana." They 
were all placed in Trelease's Agave Section Bahamenses. At the 
time, three of these "species" were known only from the type 
collections. Few specimens have been collected since. Agave, 
except for sisal, is known as "bamboo" or "manilla'" in the 
Bahamas. 


The major treatment of Agave for the West Indies is that of 
Trelease (1913), now 62 years old. Its consideration of Bahama 
was based (except populations for sisal) on 21 collections, from 
which Trelease carved seven endemic "species", differing in 
flower size (with an overlap of 40% between "small" and "large" 
flowers), proximity of spines on leaf margin ("close together" = 
5-10 mm apart; "distant" = 10-25 mm apart), prickle size 
("minute" = 1 mm; "small" = 2-3 mm; "medium" = 2-5 mm), and seed 
size ("small" = 4-5 mm and "large" = 4-6 X 7-8 mm). No two of 
Trelease's endemic species occur on the same island except 
A. nashtti (which is treated herein as a true endemic species) and 
A. tnaguensts. (Even so, A. nashtt was collected on Inagua it- 
self and A. tnaguensts on Little Inagua.) A. braceana was 
reported only from islands on the Little Bahama Bank; A. cacozela 
only from New Providence; A. millspaughtt only from Exuma and 
Long Island; A. acklintcola from Acklins; A. tndigatorwn from 
San Salvador; and A. bahamana from four islands - all on the 
Great Bahama Bank. 


The capsule of A. cacozela is described as being "narrowly 
oblong" as opposed to those of A. bahamana and A. millspaughit 
which are "broadly oblong." The capsule on the type specimen of 
A. cacozela, however, is immature. Flowering material seen by 
Trelease was available for only four species; fruiting material 
for only four species; flowering and fruiting material for only a 
single species. Furthermore, the type of A. acklinicola is 
sterile. 


Agave, as a genus, is long overdue for revision, especially 
in the West Indies. It is not possible at this juncture to pre- 
pare an adequate treatment in the light of modern taxonomy and 
biosystematics. It is possible, however, to re-examine the 
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specimens at hand, the characters used by Trelease and thence 
Britton and Millspaugh in their differentiation of taxa, and to 
reassess the status of their species concepts. 


Degree of spininess is considered to be inconsequential in 
distinguishing species in Agave. Cultivated sisal is known with 
spineless leaf margins, with very spiny margins, and with both 
spiny and spineless margins on the same plant. 


No collector needs to be reminded of hazards in gathering 
material of Agave. This genus ranks with palms as among the 
"big game" of the plant world. The leaves are fiendishly armed; 
they furthermore may be longer than three to six herbarium sheets 
laid end to end. They are extremely fleshy, not prone to drying 
out under field collecting conditions. The group known as cen- 
tury plants are monocarpic, with leaves beginning to die as 
flowers form, leaving few leaves available for collecting in an 
individual specimen by the time fruits are ripe. Determining 
what an individual zis, based on existing treatments, is difficult. 
Unless one knows the source of a given plant or population, he 
must wait until it flowers and fruits and then, from diagnostic 
characters in reproductive structures, decide what the plant was! 
Agave taxonomy needs key vegetative characters cognative to 
flower and fruit characters in order to be useful. 


All of the species placed in synonymy below are acaulescent, 
not caespitose. All have variegated black and brown markings on 
the smooth, shiny inside of the capsule. All have gray leaves. 
All have crescent-shaped black seeds. From evidence garnered by 
studying the type collections and a few populations in the field, 
I conclude that there are three or possibly four species of Agave 
in the Bahama Archipelago: A. stsalana, a widespread escape from 
cultivation; A. nashii, endemic in the dry, windswept expanses of 
Inagua; and one other species, A. bahamana. Further studies 
might determine that A. inaguensts is indeed a distinct species 
but for the moment, it too is considered likely synonymous with 
A. bahamana. 


The variations which Trelease considered of specific signif- 
icance are herein treated as normal variation within and between 
populations of a single species. Agave bahamana is the name 
selected for this composite species composed of the several 
"species" of Trelease. Further, more complete, monographic 
studies may demonstrate that this name should be placed in 
synonymy with still an older name, very possibly A. rigida Miller. 
An early collection by John and Alice Northrop was determined 
around the turn of the century to be this species when compared 
to authentic Miller material by J. G. Baker of the Royal Botanic 
Gardens, Kew. 
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TENTATIVE KEY TO BAHAMA AGAVE SPECIES 


ite Plants not suckering; leaves fleshy, curved..... A. bahamana 
if Plants freely suckering; leaves hard, straight............ 72 
Dre Leaves erect, variegated or transversely banded; 
fillowers) 3..5—5/.10) em ong. yellows. li- «16 + © A. nashtt 
Die Leaves ascending, uniform in color except where they 


bear the print of overlapping leaves; flowers 
4.5-7.0 cm long, yellow-green........... A. stsalana 


Agave bahamana Trelease, Mem. Natl. Acad. Sci. 11: 40. 1913. 
Type: Berry Islands, Great Harbour Cay, Britton and 
Millspaugh 2340. Lectotype: NY; isotype: F-173454 
(photos: F-173454a). 


Agave acklintcola Trelease, Mem. Natl. Acad. Sci. 11: 41. 
LCL} 

Type: Acklins Island, Pompey Bay. Brace 4442. 

Lectotype: NY. 


Agave braceana Trelease, Mem. Natl. Acad. Sci. 11: 40. 1913. 
Type: Abaco, opposite Cherokee Settlement. Brace 1982. 
Lectotype: NY; isotype: F-185996. 


Agave cacozela Trelease, Mem. Natl. Acad. Sci. 11: 41. 1913. 
Type: New Providence, rocky bank of salt marsh, Adelaide. 
Britton and Brace 523. Lectotype: NY; isotype: F-185943. 


Agave indigatorum Trelease, Mem. Natl. Acad. Sci. 11: 42. 
OMSK 

Type: San Salvador Island near upper end of Great Lake. 
Britton and Millspaugh 6155. Lectotype: NY; isotype: 
F-198892. 


Agave millspaughit Trelease, Mem. Natl. Acad. Sci. 11: 41. 
IESE} 

Type: Exuma, low coppice near Rolletown. Britton and 
Millspaugh 3091. Lectotype: NY; isotype: F-174227 
(tracings of leaves: F-280849-51). 
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The treatment of Agave inaguensis is deferred until more 
material may be obtained, especially from the type locality 
on Little Inagua. The typification and description of Agave 
stsalana Perrine may be found in Trelease (1913). 


Agave nashii Trelease, Mem. Natl. Acad. Sci. 11: 45. 1913. 
Type: Inagua, Sandy Point. Nash and Taylor 7684. 
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THREE NEW SOUTH AMERICAN SPECIES OF MARSDENIA (ASCLEPIADACEAE) 


Gilberto Morillo and D.L. Spellman 
Instituto Botanico 
Apartado 2156, Caracas, Venezuela 
and 
Missouri Botanical Garden 
St. Louis, Missouri 63110 


Recent examination of plant collections from Brasil and 
Ecuador has revealed the presence of three species of Marsdenia 
new to science. Infrageneric placement of these species follows 
the scheme of Rothe (Engl. Bot. Jahrb. 52: 354-434. 1915.). 


MARSDENIA ECUADORENSIS Morillo & Spellman, sp. nov.--figure 1. 


Plantae scandentes cum caulibus glabris vel glabratis; foliis 
latis ovatis vel ellipticus, omnino glabris; inflorescentia 
umbelliformis; calyx lobis ovatis, extus puberulentis; corolla 
campanulata, alba, lobis latis ovato-triangularibus, omnino 
glabris; gynostegio rostrato, rostro crasso conico; corona lobis 
tenuibus, carnosis, latis oblongo-ellipticis, omnino adnatis 
antheris. 


Slender vines. Stems glabrous or glabrate, developing a 
corky bark with age. Leaves broadly ovate to elliptic, rounded 
to slightly cuneate basally, rounded and abruptly acute at the 
apex, glabrous above and below, 9-14 cm long, 6-11 cm wide; peti- 
oles puberulent, 1.5-2 cm long; clusters of small glands present 
in leaf axils and at juncture of blade and petiole. Inflores- 
cence a subaxillary umbelliform cyme, ca. 15-flowered, peduncles 
thick, corky, glabrous, 4-5 mm long, pedicels puberulent, 2.9- 
4.3 mm long. Flowers 6-7 mm in diameter; calyx abaxially puber- 
ulent, adaxially glabrous, deeply cut, lobes ovate, ca. 3.5 mm 
long, 2.5 mm wide, slightly convex, margins scarious, ciliate, 
slightly imbricate at anthesis, a single broad gland within the 
base of each sinus; corolla campanulate, white, tube 2.5-2.8 mm 
long, up to 4.7 mm wide at mouth, glabrous outside, and within 
but for 5 clusters of long retrorse hairs alternating with the 
stamens, lobes glabrous on both surfaces, broadly ovate-triangu- 
lar, 2-2.5 mm long, 2.5-3 mm wide, ciliate, imbricate in bud; 
gynostegium ca. 3.7 mm long, slightly exserted from mouth of cor- 
olla, terminated by a short, thick, conical rostrum, anthers sub- 
quadrate, ca. 2 mm long, terminated by a broadly rounded mem- 
brane ca. 1 mm long which is recumbent upon the rostrum; corona 
5-lobate, lobes thin, carnose, thickest at their margins, depre- 
ssed in the center, broadly oblong-elliptic, completely attached 
to anthers except at the margins, ca. 0.9 mm long and wide; 
pollinia hemiovoid, ca. 0.42 mm long, 0.2 mm wide, translators 
clavate, ca. 0.14 mm long, corpuscula elongate-triangular, 0.31mm 
long, 0.1 mm wide. Follicles unknown. 
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Ecuador: Guayas: 3 km east of Buenos Aires, Elev. ca. 50 nm, 


28 March 1973. Holm-Nielsen, Jeppesen, Léjtnant, and Pllgaard 
2577 (AAU--holotype). 


Marsdenia ecuadorensis is placed in Section Pseudomarsdenia. 
On the basis of floral structure it appears to belong to Subsec- 
tion Brasiliensis, but differs from other species in that group 
in having an umbelliform rather than an open cymose infloresc- 
ence. It is distinguished from other members of Section 
Marsdenia by the characters given in the diagnosis. 


MARSDENIA ASPLUNDII Morillo & Spellman, sp. nov.--figure 2. 


Differt a speciebus affinibus caulibus glabris; folia ellip- 
tica, supra glabra, subter minute arachnoidea; calyx lobis extus 
glabris vel glabratis; corolla lobis oblongis; corona gyno- 
stegium excedens. 


Climbing vines. Stems round, glabrous, becoming corky with 
age. Leaves elliptic to narrowly obovate, rounded to cuneate 
basally, acute or rounded and abruptly acute apically, mostly 
9-13 cm long, 4-6 cm wide, glabrous above, sparsely and finely 
arachnoid beneath; petioles glabrous, 1.5-2.5 cm long, with up 
to 6 conical glands at juncture of leaf blade and petiole, and 
a variable number in leaf axils. Inflorescence subaxillary, 
umbelliform at first, becoming racemose, 5-20-flowered, glabrous 
throughout, peduncles 10-20 mm long, pedicels 4-6 mm long. 
Flowers ca. 1 cm in diameter; calyx deeply lobed, abaxially 
glabrous to sparsely puberulent, adaxially glabrous, lobes widely 
ovate to suborbicular, 3-3.5 mm long, 2.5-3 mm wide, ciliate, 
imbricate at anthesis, 1-2 conical glands within each sinus; 
corolla campanulate, cream to green-yellow, tube 2.5-3 mm long, 
3-3.5 mm wide at mouth, glabrous throughout but for small clus- 
ters of retrorse hairs inside alternating with stamens, lobes 
oblong, glabrous throughout, ciliate, spreading to slightly ' 
recurved at anthesis, 4-4.3 mm long, 1.8-2 mm wide, imbricate in 
bud; gynostegium 3.5-4 mm high, terminated by a short conical 
rostrum, anthers subquadrate, ca. 0.9 mm on a side, terminal 
membrane oblong, ca. 1.5 mm long, recumbent against rostrum; 
corona 5-lobed, united only basally, lobes subcarnose at base, 
becoming membranaceous apically, lanceolate, 4-5 mm long, ca. 

1 mm wide, longer than the gynostegium; pollinia hemiellipsoid, 
ca. 1.27 mm long, 0.24 mm wide, translators narrowly clavate in 
outline, ca. 0.17 mm long, corpusculum triangular in outline, 
0.49 mm long, 0.2 mm wide. Follicles unknown. 


Ecuador: Napo-Pastaza: between Tena and Archidona, river- 
shore, 3 January 1940. Erik Asplund 10217 (S--holotype). 


Paratypes: Ecuador: Napo-Pastaza: between Tena and Archi- 
dona, thicket on rivershore, 19 October 1939. Asplund 9455 (S). 
Colombia: Comisaria del Putumayo: Umbria, altitude 325 m, 
forest, October-November 1930. G. Klug 1788 (MO, NY). 


Marsdenia asplundii is placed in Rothe's Section Ruehssia, 
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subsection Macrophyllae. It differs from all other members of 
the subsection by the following combination of characters: (1) 
Stems glabrous. (2) Leaf blades arachnoid beneath. (3) Calyx 
lobes glabrous or nearly so. (4) Its oblong corolla lobes. (5) 
Corona prominently overtopping the gynostegiun. 


MARSDENIA RIPARIA Morillo & Spellman, sp. nov.--figure 3. 


Plantae scandentes omnino glabrae; folia lanceolata vel ovata; 
calyx lobis latis ovatis vel suborbicularibus; corolla campanu- 
lata, rufa, lobis oblongo-ellipticis; gynostegio rostrato, rostro 
subhemispherio; corona carnosa, lobis lanceolatis, inflexis super 
rostratis; polliniis obovoideis, corpusculo angusto-calceiformi. 


Twining vines. Stems smooth, glabrous, with age becoming 
subquadrangular with short corky protuberances. Leaves lanceo- 
late to ovate, apically acute to acuminate, basally rounded to 
cuneate, blades 5-7 cm long, 2-4 cm wide, glabrous on both sur- 
faces; petioles glabrous, 0.7-1 cm long, usually with a cluster 
of 2-5 conical glands at juncture with blade. Inflorescence sub- 
axillary, racemose, glabrous throughout, up to ca. 25-flowered, 
peduncles 5-13 mm long, pedicels 3-5 mm long, each subtended by a 
pair of widely ovate bracts which are long-persistent. Flowers 
cae 1 cm in diameter; calyx deeply lobed, glabrous throughout, 
lobes broadly ovate to suborbicular, ciliate, 3.6-3.8 mm long, 
2.9-3.6 mm wide, a single digitiform gland within each sinus; 
corolla campanulate, red-brown, tube 2.5-3 mm long, glabrous out- 
side, glabrous within but for 5 linear clusters of retrorse hairs 
alternate with the stamens, lobes oblong-elliptic, both surfaces 
glabrous, ciliate, 4-5 mm long, 3-3.5 mm wide; gynostegium 2.9- 
3.1 mm high, slightly exserted from mouth of corolla, terminated 
by a subhemispherical rostrum, anthers subquadrate, terminal mem- 
brane subquadrate; corona carnose, 5-lobed, lobes lanceolate, 
2.9-3.1 mm long, 0.7-1.2 mm wide, sharply inflexed near apex and 
recumbent upon the rostrum, light in color above the point of in- 
flexion, darker below, lobes adnate with anthers in the basal 
half, and with each other for ca. 0.5 mm from the base; pollinia 
irregularly obovoid, 0.59-0.68 mm long, 0.27-0.32 mm wide, trans- 
lators linear, ca. 0.1 mm long, corpuscula narrowly slipper-shape, 
constricted near base, translator attached at the constriction, 
0.55 mm long, 0.14 mm wide above constriction, 0.17 mm wide below 
constriction. Follicles ellipsoid, smooth, glabrous, ca. 9.5 cm 
long, 3 cm in diameter; seeds thin, elliptic-ovate, 7.6-8.9 mm 
long, 4.6-5.4 mm wide, marginal wing entire, ca. 0.6 mm wide, 
coma 35-40 mm long. 


Brasil: Territorio Amapa: Rio Jari, herbaceous twiner in low 
vegetation on rocky river island. Cachoeiras das Aurucuopatari, 
0 28' N, 53 7' W, elev. ca. 120 m, occasional, 18 August 1961. 
W.A. Egler & H.S. Irwin 46527 (UB--holotype, MO, NY--isotypes). 


Paratype: Brasil: Maranhao, Ilha do Botes, duas leguas 
abaixo do Carolina, Rio Tocantins, 24 May 1950. J.M Pires & 
G.A. Black 2008 (MO). 
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Marsdenia riparia is placed in Section Verlotia, even though 
it bears an obvious resemblance to M. tlei Rothe which its 
author placed in Section Pseudomarsdenia. Rothe's reasoning was 
that M. ulei represented an intermediate between three sections of 
the genus but was better placed in that section which contained 
other species which he also considered to be more or less inter- 
mediate. Our more recent studies seem to indicate that the deci- 
sion made by Rothe was rather questionable. 


Marsdenia riparia differs from other species of its section 
in having glabrous rather than barbate corolla lobes, and from 
other members of the genus by the characters given in the 
diagnosis. 
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Figure 1. Marsdenia ecuadorensis. A. Habit (x0.4). B. Corolla 
(xX 2). C. Corona-gynostegium (X 8). D. Pollinia (X 6). 
(All figures approximate). 
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Figure 2. Marsdenia asplundii. A. Habit (X 0.4). B. Flower 
+ 2). C. Corona-gynostegium (X 4.5). D. Pollinia (X 10). 
All figures approximate). 
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Figure 3. Marsdenia riparia. A. Habit (x 0.4) 


Evaluation of Waltheria indica L. and 
W. americana L. (Sterculiaceae) 
Pacific Plant Studies 28 


Harold St. John, 
Bishop Museum, Honolulu, Hawaii 96818 


Waltctherta indica L., Sp. PL. 6/3, D/53¢ 

Wwamenicana Le) ops PL, 6/35 L753. 

W. americana L., var. indica (L.) K. Schum. 
in Engler, Monogr. Afr. Pflanzenf. und 
Gattung 5% 47) 64° ‘S2T)) £3)0., 19002 

W. indica L., var. americana (L.) R. Br. ex 
Hosaka, Bishop Mus., Occ. Papers 13: 224, 
OST 

W. pyrolaefolia Gray, Bot. U. S. Expl. Exped. 
190, 1854. 

Waltheria americana L. In the Linnean Herbarium, 
London, this is filed as genus 852, species 1. In 
that species, sheet 1, from Bahama, has the calyx 
4.1 mm long, 1.5 mm wide, hirsute, the lobes 1.5 
mm long, broadly subulate, with hairs 0.3-0.5 mm 
long, and a typical leaf is 26 mm’long, 15 mm 
wide, elliptic, crenulate. Sheet 2, from Surinam, 
labeled americana ? by J. E. Smith, has similar 
calyces, but a typical leaf is 50 mm long, 25 mm 
wide, ovate, subacute, crenulate. 

W. indica L. In the Linnean Herbarium this is 
represented by genus 852, sheet 3, from India. The 
calyx is 4 mm long, 2 mm wide, hirsute, the lobes 
2 mm long, narrowly dettoid, their hairs 1 mm long, 
and the leaves 22-48 mm long, 12-29 mm wide, 
elliptic ovate, serrate. Sheet 4, without locality, 
named W. angustifolia L., of the Syst. Nat., ed. 
10, 1,140, 1759. Someone had crossed out the 
angustifolia, and redetermined it as indica L. On 
this sheet no good calyces are visible, but the 
leaves are about 27 mm long, 10 mm wide, lanceo- 
late, serrate. 

No clear differences were observed between 
these three Linnean species of Waltheria. 

A certain and final classification of this 
group of pantropic weeds is not easy to achieve. 
The writer has struggled with it for more than 
two decades. 
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He has studied the types of both of the Linnean 
species, and has spent much time studying the large 
collections of this plant in several important 
European and American herbaria. Depending upon the 
moisture or the aridity of the habitat, and whether 
on the main stem or on lateral branchlets or suck- 
ers, the leaves are quite variable. They differ 

in size, shape, and pubescence. Upon such leaf 
characters a large number of segregate species 

and varieties have been published. What seemed 

at first to be the more significant differences 
were found in the size of the calyx and the size 
and shape of its lobes. After a lengthy investigation 
it was decided that the calyx character, too, was 
one with fluctuations and was not significant; 

and the leaf fluctuations were earlier abandoned. 

Clearly the result of much study, were the 
observations of Robert Wight and G. A. Walker- 
Arnott (1834: 67): "A very common and variable plant; 
so that in addition to the above synonyms, we feel 
certain that W. angustifolia (and six others] 
are mere forms of the same species, arising from 
lacal circumstances. When the plant is broken 
or injured by cattle, it sometimes pushes out 
numerous small leaves branches, consituting 
then W. microphylla, Cav. Some specimens are — 
procumbent, others erect; some arborescent, others 
suffruticose. In some the leaves are orbicular, 
in others ovate, and they are usually tomentose, 
but sometimes nearly glabrous; .. .” 

Two slightly different specimens of this were 
gollected by D. Nelson in 1779 at or above 

lakekua, Hawaii. The species has always been 
considered an exotic weed in the Hawaiian Islands, 
but now it would seem to be one that was accid- 
entally intruduced through its bur-like fruits 
by the Polynesians on some of their voyages from 
Tahiti or the other Society Islands. 

Merrill (1954: 245) in his study of the early 
records of adventives in the Pacific, states that 
Waltheria indica (W. americana) was not collected 
in Tahitilby Banks and Solander on Capt. Cook's 
first voyage in 1769, but that on the second voyage, 
in 1773 the Forsters did collect it. He states, 
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"It is suspected that actual introduction was via the 
Endeavour (Cook's first voyage) in 1769, but this 
cannot be proved, or when Bougainville visited it 
in 1768...” 

To have been an established part of the Hawaiian 
flora in 1779, when Nelson collected his two spec- 
imens, the Waltheria must have been introduced 
earlier and had time to propagate and spread. From 
that it must be deduced that it came in as a weed 
with the propagules of taro, sweet potato, or 
other crops brought from Tahiti or other Society 
Islands by the Polynesians on their voyages in the 
early centuries A. D. Jt could have reached 
Tahiti by human carriage via Of@eania from Asia. 
This implies the theory that it was established 
in Tahiti long before the European voyages, and that 
Banks and Solander merely did not collect it when 
on Cook's first voyage. 

Fosberg and Sachet (1975: 19) discuss the 
classification of W. indica L. and W. americana L. 
"Hawaiian material agrees with that from America 
in being densely velutinous rather than thinly so, 
as is that from the western Pacific and southern 
Asia. We are accepting the view that one pantrop- 
ical species involved. The rather conspicuous 
difference in density of indument may be recog- 
nized by maintaining var. americana for the pre- 
dominantly American densely hairy form and var. 
indica for the more thinly pubescent Old World 
plant. Over it® wide geographic range Waltheria 
indica produces many local forms distinguishable 
by other characters, but these have usually not 
been afforded taxonomic recognition." 

Fosberg and Sachet do not say that they have 
studied the Linnean types of W. indica and W. 
americana. The writer has studied them, and made 
careful drawings of their calyces and leaves. 

With these in hand, he has studied the masses of 
material in several principal herbaria of Europe 
and America. Contrary to the statement by 

Fosberg and Sachet that the local forms have 
usually not been afforded taxonomic recognition, 
numerous species and varieties have been described 
from this population. For instance, A. Robyns 
(1964: 74) lists fifteen synonyms under W. indica, 
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and K. Schumann (1886) 53-68) describes two varieties 
on leaf shapes, and many other such could be cited. 
After this stridy of the variability of W. indica, 
the status of W. pyrolaefolia Gray has been reexam- 
ined. It was collected by the botanists of the 
U. S. Exploring Expedition, in 1840 oon the sand 
hills near Wailuku, Maui, and has since been consid- 
ered a local endemic. The holotype at the Smithson- 
ian Institution, Washington, and isotypes at the 
Harvard Herbarium, Cambridge, and at Paris, have 
been studied. It leaves are suborbicular to broadly 
elliptic, and subglabrate above; the calyx is 5 
mm long, campanulate, with the lobes 2/5 as long, 
narrowly deltoid. No one has found it again at the 
type locality or elsewhere. After comparison with 
abundant specimens of the introduced weed, in lack 
of any significant differences, W. pyrolaefolia 
Gray is here reduced to the synonymy of We lindica Le 
Charles Gaudichaud of the Uranie Voyage collect- 
ed in the Hawaiian Islands in 1819. He collected 
Waltheria indica, his no. 140, gave the vernacular 
name “ey oloa," and commented, “fut commun dans 
toute les iles Sandwich pres des etablissements." 
This quotation is from his collection number book, 
now in the Museum National d'Histoire Naturelle, 
Paris. His observations confirm its nature as an 
introduced weed in the Hawaiian Islands. 
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ADDITIONAL MATERIALS TOWARD A MONOGRAPH OF THE GENUS CALLICARPA. 
XXIII 


Harold N. Moldenke 


CALLICARPA L. 

Additional synonymy: Johnsonia F. Dale apud Dalla Torre & 
Harms, Gen. Siphonog., imp. 1, 432, in syn. 190). 

Additional & emended bibliography: Lam., Tabl. Encycl. Méth. 
Bot. [Illustr. Gen.] 1: pl. 69, fig. 1 & 2 (1791) and 1: 292-293. 
1792; Raeusch., Nom. Bot., ed. 3, 37 & 381. 1797; Batsch, Tabl. 
Aff. Reg. Veg. 193. 1802; Michx., Fl. Bor.-Am., ed. 1, imp. 1, 1: 
95 (1803) and ed. 1, imp. 1, 2: 33h. 1803; Desf., Tabl. Fcol. Bot., 
ed. 1, 5h. 180k; Pers., Syn. Pl. 1: 133 & 529. 1805; Willd., Enum. 
Pl. Hort. Berol. 1: 157—158. 1809; Desf., Tabl. ficol. Bot., ed. 2, 
64. 1815; S. Ell., Sketch, imp. 1, 1: 199. 1816; Pers., Sp. Pl. 1: 
342—343. 1817; S. Ell., Sketch, imp. 2, 1: 199 & 588. 1821; J. E. 
Sm., Gramm, Bot. 98 & 220. 1821; D. Dietr., Taschenb. Ausland. 
Arzneigew. 53 & 313. 1839; Thwaites, Enum. Pl. Zeyl. 2: 23. 1839; 
Spach, Hist. Nat. Veg. Phan. 9: 227 & 229. 180; Paxt., Pock. Bot. 
Dict., ed. 1, 56—-57 (180) and ed. 2, 56—57. 1849; Schau. in 
Mart., Fl. Bras. 9: 262, 268, 307—308, & 311. 1851; Schnitzl., 
Iconogr. Fam. Nat. 2: 137 Verbenac, [2] & [3]. 1856; Thwaites & 
Hook. f., Enum, Pl. Zeyl., imp. 1, 243. 1861; Darby, Bot. South. 
States 7) & 475. 1866; Baden Powell, Handb. Econ. Prod. Punj. 571. 
1868; Gamble, Man, Indian Timb., ed. 1, 282-283. 1881; Dymock, 
Veg. Mat. Med. W. India 745. 186); Trimen, Syst. Cat. Flow. Pl. 
Ceylon 68. 1885; Dymock, Warden, & Hooper, Pharmacog. Ind. 3: [iii] 
& 60. 1893; Nairne, Flow. Pl. West. India 2), & 247. 189); Trimen, 
Handb. Fl. Ceylon 3: 345 & 349-350. 1895; Britton & Br., Illustr. 
Fl., ed. 1, 3: 69, 7h, 531, & 575, fig. 3068. 1898; Van Tieghem, 
Elem. Bot., ed. 3, 2: 373. 1898; Collett, Fl. Siml. 378—380. 1902; 
Diels, Fl. Cent.-China 547--5)8. 1902; Gamble, Man. Indian Timb., 
ed. 2, imp. 1, 52l--526 & 770. 1902; Dalla Torre & Harms, Gen. 
Siphonog., imp. 1, 32. 190); Cooke, Fl. Presid. Bombay, ed. 1, 3: 
418 & 22—l23. 1905; Brandis, Indian Trees, imp. 1, 502 & 5ll— 
512. 1906; C. K. Schneid., Illustr. Handb. Laubholzk. 2: 591—59h, 
fig. 384 c--g & 385 b—m (1911) and 2: Reg. 20. 1912; Loes., Verh. 
Bot. Ver. Brand. 53 [Abhandl. 21]: 81. 1912; Britton & Br., Illus- 
tr. Fl., ed. 2, imp. 1, 3: 9h, 99, 567, 622, & 631, fig. 3563. 1913; 
R. M. Harper, Torreya 20: 675. 1920; Hubert, Trav. Lab. Mat. Méd. 
Paris 13: 64-65. 1921; Perrot & Hubert, Bull. Soc. Bot. France 69: 
7l--75. 1921; Gamble, Man. Indian Timb., ed. 2, imp. 2, 52h—526 & 
770. 1922; E. J. Palmer, Journ. Arnold Arb. 2: 220. 1922; Wangerin 
in Just, Bot. Jahresber. 51 (1): 553. 1923; Parker, Forest Fl. 
Punj., ed. 2, 39) & 397-398. 192; Fedde & Schust. in Just, Bot. 
Jahresber. 46 (2): 195. 1925; Schmidt in Just, Bot. Jahresber. 6 
(1): 362. 1925; Wangerin in Just, Bot. Jahresber. 53 (2): 6h) & 
645. 1925; Janssonius, Mikrogr. Holz. Jav. 754 & 77h. 1926; Schmidt 
in Just, Bot. Jahresber. 46 (1): 739 & 7h. 1926; Wangerin in Just, 
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Bot. Jahresber. 6 (1): 717. 1926; Clute, Am. Botanist 33: [ll1J— 
112. 1927; Fedde & Schust. in Just, Bot. Jahresber. 47 (2): 2hh— 
245. 1927; Osmaston, Forest Fl. Kumaon 05 & 07--08. 1927; Wan- 
gerin in Just, Bot. Jahresber. h9 (1): 115 & 116 (1927) and 50 
(1): 1hy. 1929; Fedde in Just, Bot. Jahresber. 6 (2): 561 (1929) 
and 7 (2): 289 & 326. 1929; Wangerin in Just, Bot. Jahresber. 

50 (1): 116 & 237. 1930; Krausel in Just, Bot. Jahresber. 9 (2): 
78. 1931; W. Trelease, Wint. Bot., ed. 3, imp. 1, 323 & 333—33\. 
1931; Fedde in Just, Bot. Jahresber. 9 (2): 395 (1932) and 50 
(1): 672. 1932; Fedde & Schust. in Just, Bot. Jahresber. 53 (1): 
1069--1071. 1932; Fedde in Just, Bot. Jahresber. 51 (2): 265. 
1933; Fedde & Schust. in Just, Bot. Jahresber. 5) (2): 747. 193k; 
Kloppenburg-Versteegh, Wenk. Raadgev. Betreff. Gebr. Ind. Pl., ed. 
4, 88. 193; Moldenke, Brittonia 1: 253, 25h, 260, 261, 337, 396, 
05, ks, & 472 [also end-cover or repr.]. 1934; E. D. Merr., 
Trans. Am. Phil. Soc., ser. 2, 2 (2): (Comm. Lour.] 15, 25, 35, 
332, 333, 399, & 418. 1935; Wangerin in Just, Bot. Jahresber. 55 
(1): 834. 1935; Britton & Br., Illustr. Fl., ed. 2, imp. 2, 3: 9h, 
99, 567, 622, & 631, fig. 3563. 1936; Joshi in Kashyap, Lahore 
Dist. Fl. 19h & 195. 1936; Wangerin in Just, Bot. Jahresber. 56 
(1): 668. 1936; Fedde & Schust. in Just, Bot. Jahresber. 56 (2): 
285 (1937) and 57 (2): 4Ol. 1938; Alston, Kandy Fl. 63 & 64, fig. 
34. 1938; Fedde in Just, Bot. Jahresber. 57 (2): 739. 1938; Fed- 
de & Schust. in Just, Bot. Jahresber. 59 (2): 416. 1939; Kanjilal, 
Das, Kanjilalal, & De, Fl. Ammas 3: 458, 462—166, & S45. 1939; 
Fedde & Schust. in Just, Bot. Jahresber. 59 (2): 506.-190; Bis- 
was, Indian Forest Rec., ser. 2, Bot. 3: 41. 191; Fedde & Schust. 
in Just, Bot. Jahresber. 60 (2): 569-—-573. 191; Wangerin & Krause 
in Just, Bot. Jahresber. 60 (1): 658. 191; Britton & Br., Illustr. 
Fl., ed. 2, imp. 3, 3: 9h, 99, 567, 622, & 631, fig. 3563. 19h3; 
E. L. D. Seymour, New Wise Gard. Encycl., ed. 3, 117, 211, & 1279 
(19h4) and ed. h, 117, 211, & 1279. 196; Britton & Br., Illustr. 
Fl., ed. 2, imp. h, 3: 9h, 99, 567, 622, & 631, fig. 3563. 19h7; 
Hara, Enum, Sperm. Jap., imp. 1, 1: 182—~186. 198; T. A. Henry, 
Pl, Alkaloids, ed. 4, 199; Anon., Wealth of India Raw Mat. 2: lj. 
1950; Heyne, Nutt. Pl. Indones., ed. 3. 1950; Harkness, Plants & 
Gardens 20: 8. 1951; E. L. D. Seymour, New Wise Gard. Encycl., ed. 
5, 117, 211, & 1279. 1951; Van der Sal, Ornament. Am. Shrubs 50, 
259, & 260, pl. 67. 1952; Pételot, Arch. Recherch. Agron. & Past. 
Viet. 18: 2h6. 1953; Weiss & O'Brien, Ind. Pl. Diseases U. S. 5: 
1174. 1953; Bryk, Taxon 3: 166. 1954; Pételot, Pl. Méd. Camb. Laos 
& Viet. 1: 211 (1954), 2: 2h6 (1954), and h: 61, 91, 229, 231, 
2u1, 261, 268, & 287. 1954; H. St. John, Taxon 3: 13. 195; Kita- 
mura in Kihara, Scient. Res. Jap. Exped. Nepal 1: 208--209. 1955; 
Rousseau, Taxon ): 171. 1955; Chopra, Nayar, & Chopra, Gloss. Ind- 
ian Med. Pl. 5. 1956; Ikuse, Pollen Grains Jap. 128. 1956; Park- 
er, Forest Fl. Punj., ed. 3, 393 & 576. 19563 Cooke, Fl. Presid. 
Bombay, ed. 2, imp. 1, 2: 497 & 502—503. 1958; R. C. Foster, Con- 
trib. Gray Herb. 18): 169. 1958; Jacobs & Burlage, Ind. Pl. N.C. 
221 & 234. 1958; Abeywickrama, Ceylon Journ. Sci. Biol. 2: 217. 
1959; Rickett & Stafleu, Taxon 8: 23) & 236. 1959; Boit, Ergebn. 
Alal. Chembis. 1960-1961; Martin & Barkley, Seed Ident. Man. 115, 
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195, & 213, pl. 132, fig. 261, & pl. 729, fig. 792. 1961; Willa- 
man & Schubert, Agr. Res. Serv. U. S. Dept. Agr. Tech. Bull. 123): 
236. 1961; Anon., Pl. Highland Hammock State Park 11. 1962; J. F. 
Morton, Wild Pl. Surviv. S, Fla. 27. 1962; Cotton, Taxon 12: 136. 
1963; Dalla Torre & Harms, Gen, Siphonog., imp. 2, 32. 1963; 
Graf, Exotica 3: 162 & 1565. 1963; E. L. D. Seymour, New Wise 
Gard. Encycl., ed. 6, 117, 211, & 1279. 1963; Harkness, Handb. 
Flow. Shrubs, imp. 1, 8. 1964; P. W. Richards, Trop. Rain For. 
393. 1964; E. L. D. Seymour, New Gard. Encycl., ed. 7, 117, 211, 
& 1279. 1964; Thwaites & Hook. f., Enum. Pl. Zeyl., imp. 2, 2h3. 
1964; Gaussen, Legris, & Viart, Ind. Counc. Agr. Res. Map Ser. 2: 
31 & 33. 1965; P. K. K. Nair, Asia Monogr. India 5: viii & 35, pl. 
12, fig. 154. 1965; Anon., Delect. Sem. Hort. Bot. Cent. Thbilis 
Georg. 25. 1966; Cooke, Fl. Presid. Bombay, ed. 2, imp. 2, 2: 97 
& 502—-503. 1967; W. Trelease, Wint. Bot., ed. 3, imp. 2, 323 & 
333--33. 1967; Deb, Sengupta, & Malick, Bull. Bot. Soc. Beng. 

22: 210. 1968; Dean, Trees & Shrubs Heart Dixie, ed. 2, 210. 1968; 
Encke, Schoénst. Kalt & Warmhauspfl. 392-393. 1968; Gunawardena, 
Gen. & Sp. Pl. Zeyl. 147. 1968; A. Love, Taxon 17: 576. 1968; 
Maiti, Bull. Bot. Surv. India 10: 111—112 & 121. 1968; Meijer, 
Bot. Bull. Herb. Forest Dept. Sabah 10: 27 & 223. 1968; Billore & 
Hemadri, Bull. Bot. Surv. India 11: 33. 1969; Bolkh., Grif, Mat- 
vej., & Zakhar., Chrom. Numb. Flow. Pl. 71). 1969; Burtt, Notes 
Roy. Bot. Gard. Edinb. 29: 149-152, fig. 5. 1969; Chadhuri, Bull. 
Bot. Soc. Beng. 23: 119, 120, & 129. 1969; Corner & Watanabe, I1l- 
lustr. Guide Trop. Pl. 751-752. 1969; Deb, Sengupta, & Malick, 
Bull. Bot. Surv. India 11: 199. 1969; Fogg, Concise Guide Shrubs 
21--22. 1969; Hardin & Arena, Human Poison, Nat. & Cult. Pl. 128. 
1969; Hogg & Orr, Pl. Propagator 15 (2): 8—9. 1969; Keng, Ord. & 
Fam. Malay. Seed Pl. 278 & 279. 1969; Quisumb., Acr. Manil. A.\ 
(9): 46. 1969; Rao & Verma, Bull. Bot. Surv. India 11: 10. 1969; 
Suwal, Fl. Phulch. & Godaw. 89. 1969; Suzuki, Ando, & Sasaki, Con- 
trib. Phytotax. Geobot. Lab. Hirosh. Univ. 138 [Jap. Intern. Biol. 
Prog. CT (P)]: 50. 1969; Venkatareddi, Bull. Bot. Surv. India 11: 
258. 1969; Anon., Hort. Abstr. 0: 515. 1970; Barbey, Arbor. Orne- 
ment., ed. 4, 65. 1970; Bean, Trees & Shrubs Hardy Brit. Isls., 
ed. 8, 68--1:70. 1970; Beard, West Austr. Pl., ed. 2, 113. 1970; 
Britton & Br., Illustr. Fl., ed. 2, imp. 5, 3: 9h, 99, 567, 622, & 
631, fig. 3563. 1970; Du Mond, Castanea 35: 212 & 213. 1970; Eh- 
rendorfer, Taxon 19: 599. 1970; Kanjilal, Forest Fl. 311. 1970; 
Harkness, Handb. Flow. Shrubs, imp. 2, 8. 1970; Raffauf, Handb. 
Alkaloids (Verb. 006A). 1970; E. L. D. Seymour, New Gard. Encycl., 
ed. 8, 117, 211, & 1279. 1970; Sharma & Ghosh, Bull. Bot. Soc. 
Beng. 2h: 53. 1970; Soukup, Raymondiana 3: 26 & ki. 1970; B.C. 
Stone, Micronesica 6: [Fl. Guam] 37 & 503--50). 1970; Viertel, 
Trees Shrubs Vines nos. 550 & 551. 1970; E. C. Walker, Newslet. 
Arb. Barnes Found. h: 5 & 7. 1970; Willaman & Li, Lloydia 33, 
Suppl. 3a: 220. 1970; D. R. W. Alexander, Hong Kong Shrubs 16—17. 
1971; Angely, Fl. Anal. & Fitogeogr. Est. S. Pmlo, ed. 1, \: 826 
& 444. 1971; Anon., Biol. Abstr. 52 (10): B.AS.I.C. $.36 (1971) 
and 52 (18): B.A.S.I.C. S.35. 1971; Balgooy, Blumea Suppl. 6: [Pl. 
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Geogr. Pacif.] 200. 1971; Bhakuni, M. L. & M. M. Dhar, Dhawan, 
Gupta, & Srimal, Indian Journ. Exp. Biol. 9: 93 & 101. 1971; Blas- 
co, Inst. Frang¢. Pond. Trav. Sec. Scient. Techn. 10: 157 & 39h. 
1971; Bostick, Castanea 36: 206. 1971; Brandis, Indian Trees, 
imp. 2, 502 & 511--512. 1971; R. C. Clark, Ann. Mo. Bot. Gard. 58: 
231 & 232. 1971; Dwyer, Raymondiana : 70. 1971; S. Ell., Sketch, 
imp. 3, 1: 199. 1971; Fonseka & Vinasithamby, Prov. List Local 
Names Flow, Pl. Ceylon 32. 1971; Hartwell, Lloydia 3h: 386 & 429. 
1971; Hocking, Excerpt. Bot. A.18: 45. 1971; Hyland, U. S. Dept. 
Agr. Pl. Invent. 177: 222. 1971; Long & Lakela, Fl. Trop. Fla. 
733, 736--737, & 932. 1971; M. A. Martin, Introd. Ethnobot. Camb. 
141—142. 1971; Moldenke, Biol. Abstr. 52: 9943, 10542, & 1336. 
1971; Moldenke, Fifth Summ. 1: 5, 9, 20--22, 21,0026, 28, 31, 32, 
39, lus, u6, WB, 52, Sh, 67, 77 78, 82, 82, 6h, 85, 87, 89, 92— 
9h, 98, 100, 102, 104, 106, 123, 115, 122, 135, 139, 161, 258, 
259, 264, 265, 267, 269--272, abo, 282, 264-287, 291, 293). 29k, 
298, 299, 304, 307—309, 311—315, 319-321, 329, 331, 333--335, 
& 470 (1971) and 2: 519, 520, 526, 531, 532, 570, 604, 605, 610, 
625, 643, 645, 668, 709, 7hO, 7hh, 757, 765, 766, 77h, 775, 786, 
793, 851—856, 970, & 971. 1971; Moldenke, Phytologia 22: 190— 
209 & 281~—29. 1971; Mulligan, Univ. Wash. Arb. Bull. 34 (3): 

11. 1971; R. J. Moore, Reg. Veg. 77: 70. 1971; Nishino, Kawazu, & 
Mitsui, Agric. Biol. Chem. 35: 1921--1930. 1971; Nishino, Kawazu, 
& Mitsui, Biol. Abstr. 54: 3250. 1971; Rativanich & Dietrichs, 
Nat. Hist. Bull. Siam Soc. 2h: 147. 1971; Shah & Joshi, Econ. Bot. 
25: 419. 1971; V. Singh, Journ. Bomb. Nat. Hist. Soc. 68: 33. 
1971; Stalter, Castanea 36: 17). 1971; Suzuki & Hara, Veget. Sur- 
round, Area Soro-en, table 2. 1971; Suzuki & Nakanishi, Ann. Rep. 
Jap. Int. Biol. Prog. CT (P): 12. 1971; Townsend, Excerpt. Bot. 
A.18: 365. 1971; Wyman, Gard. Encycl., imp. 1, 119, 130, 173—17h, 
& 1019 (1971) and imp. 2, 119, 130, 173--17h, & 1019. 1972; C. D. 
Adams, Flow, Pl. Jamaic. 23, 627, 633—634, & 805. 1972; Alem4n 
Frias, Aurich, Ezcurra Ferrer, Gutiérrez Vazquez, Horstmann, Lé- 
pez Renduales, Rodriguez Graquitena, Roquel Casabella, & Schreiber, 
Die Kulturpfl. 19: )21—l22, 1972; Anon., Assoc. Stud. Tax. Fl. 
Afr. Trop. Ind. 1971: 57. 1972; Anon., Biol. Abstr. 52 (2): B.A. 
S.1.C. S.3h (1972), 53 (4): BASIC. S237 (1972), 53 (10): BA. 
S.1.C. 3.35 (1972), 53 (12): BAS1eC. So35 (1972), and Sh (6): 
BAS. C. S237. 1972; Anon., Commonw. Myc. Inst. Index Fungi 3: 
823 & 824. 1972; Anon., U. S. Dept. Agr. Home & Gard. Bull. 181: 
1 & 20. 1972; R. Bailey, Good Housekeep. Ill. Encycl. Gard. 3: 

468 & 469 (1972) and 15: 2303. 1972; C. A. Br., Wildlife La. 155, 
235—237, 239, & 242. 1972; R. Ge & Me L. Bre, Woody Pl. Md. liii, 
287, & 288. 1972; Chatterjee, Desmukh, & Chandrasekharan, Tetra- 
hedron 28: 319. 1972; Clifford & Ludlow, Keys Fam. & Gen. Queensl. 
Flow. Pl. 12), & 198. 1972; D. S. & H. B. Correll, Aquat. & Wetland 
Pl. SW. U. S., imp. 1, 1395. 1972; Dymock, Warden, & Hooper, Ham- 
dard 15: 330 & 345. 1972; Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 7, 149—150, 551, & 559. 1972; Farnsworth, 
Pharmacog. Titles 7 (3): ii & 177 (1972), 7 (kh): v & 222 (1972), 

7 (6): 414 & 313 (1972), and 7 (10): iv & 673. 1972; Fletcher & 
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Hillier, Man, Trees & Shrubs, ed. 2, 51 (1972) and imp. ed., 51. 
1972; Fogg, Newslet. Arb. Barnes Found. 8: 12. 1972; Fong, Trojan- 
kova, Trojdnek, & Farnsworth, Lloydia 39: 147. 1972; Foreman, Div. 
Bot. Dept. Forest. N. Guin. Bot. Bull. 5: 63. 1972; Gamble, Man. 
Indian Timb., ed. 2, imp. 3, 524--526. 1972; Hartshorn, Journ. 
Elisha Mitch. Sci. Soc. 88: 230. 1972; Hara, Enum. Sperm. Jap., 
imp. 2, 1: 162-186. 1972; Hatusima, Journ. Jap. Bot. 47: 181-- 
183, fig. 1. 1972; Hedrick, Sturtevant's Edible Pl. 126. 1972; 
Hosozawa, Natsuki, & Katsura, Phytochem. 11: 2362. 19723 Huang, 
Pollen Fl. Taiwan 2),3, pl. 161, fig. 52h, & pl. 162, fig. 1—3. 
1972; Hyland, U. S. Dept. Agr. Pl. Invent. 178: 77 & 277. 1972; 
Kawazu, Nishino, McCrindle, & McMaster, Agric. Biol. Chem. 36: 
1245—12h6. 1972; Knorr, Prelim. List Wildfls. Knorr Mini Arb. 
Prog. Rep. 1: 13. 1972; Letouzey, Man. bot. Forest. Afr. Trop, 2 
(B): 361. 1972; A. L. Moldenke, Phytologia 23: 318. 1972; Moldenke, 
Biol. Abstr. 53: 1795, 5255, 5798, & 6372 (1972) and 5h: 1725. 
1972; Moldenke, Phytologia 23: 210, WIh—l16, 24, 425, 427, 428 
50h, & 505. 1972; P. G. Palmer, Journ, Elisha Mitch. Sci. Soc. 86: 
84. 1972; F. Perry, Fls. World 303, 30h, & 313. 1972; Queens Bot. 
Gard. Soc., Fall Color in Gard. (2]. 1972; Rogerson, Rickett, & 
Becker, Bull. Torrey Bot. Club 99: 108 & 156. 1972; Rouleau, Tax- 
on Index Vols. 1—20, part 1: 63. 1972; Skimmer, Ornam. Pl. Coast- 
al Northw. 75. 1972; Stafleu, Internat. Code Bot. Nom. 75 & 06. 
1972; Stainton, Forests Nepal xiv, 23, 75, & 77, fig. 87. 1972; 
Stalter, Castanea 37: 225 & 300. 1972; R. R. Stewart in Nasir & 
Ali, Fl. West Pakist. Annot. Cat. 605. 1972; Thanikaimoni, Inst. 
Frang. Pond. Trav. Sect. Scient. & Techn. 12 (1): 41. 1972; Ahmad 
& Zaman, Tetrahed. Lett. 2: 2179-2182. 1973; Airy Shaw in J.C. 
Willis, Dict. Flow. Pl., ed. 8, 30, 53, 171, 182, 18), 590, 605, 
606, 938, 1002, 1088, 1091, 1158, & 1207. 1973; Altschul, Drugs & 
Foods 245 & 350. 1973; Anon., Biol. Abstr. 55 (7): BeASI.C. Se 
3h (1973), 55 (9): BedeSeleCe S35 (1973), and 56 (6): BASIC. 
S.22. 1973; Anon., Ind. Sem. Agrartud. Egyet. Godollo [Hungary] 
1973: 19. 1973; Brondegaard, Pl. Med. 23: 167—-172. 1973; Burlage, 
Wild Pl. Lakes Country 142. 1973; Chatterjee, Desmukh, & Chandra- 
sekharan, Biol. Abstr. 55: 402). 1973; Farnsworth, Pharmacog. 
Titles 6, Cum. Gen. Ind. [22] (1973), 8 (1): iii, 67, 102, & 10) 
(1973), 8 (3): 44 & 236 (1973), 8 (7$: a4 (1973), 8 (8): iv & 627 
(1973), and 8 (10): iii. 1973; Gillis, Howard, & Proctor, Rhodora 
75: 20-21. 1973; Hale, Biol. Abstr. 56: 219. 1973; Hartley, 
Dunstone, Fitzgerald, Johns, & Lamberton, Lloydia 36: 293. 1973; 
Hegnauer, Chemotax. Pfl. [Chem. Reihe 21:] 658—659, 669, 670, & 
678. 1973; Hocking, Excerpt. Bot. A.21: 115--117. 1973; J. Hutch- 
inson, Fam. Flow. Pl., ed. 3, 487 & 918. 1973; Huxley, Hardwicke, 
& Toogood, Decid. Gard. Trees 26, 150, & 211. 1973; "L. E.", Bi- 
ol. Abstr. 56: 3964. 1973; Lépez—Palacios, Revist. Fac. Farm. 
Univ. Los Andes 9 (13): 42 & 64. 1973; Migo, Bull. Coll. Ube 10: 
61. 1973; Moldenke, Phytologia 25: 225, 226, 232--23h, 236, 309, 
322, 323, 325, & 50h (1973) and 26: 501. 1973; Moldenke in Wood- 
son, Schery, & al., Ann. Mo. Bot. Gard. 60: 3, 106, 120122, & 
145, fig. 11. 1973; Nagai, Izawa, & Mizoguchi, Yakugaku Zasshi 
[Journ. Pharmaceut. Soc. Jap.) 93: 1087. 1973. [to be continued] 


BOOK REVIEWS 
Alma L. Moldenke 


"GARDENING ON SANDY SOIL — In North Temperate Areas" by Chris- 
tine Kelway, viii & 14) pp., illus., Facsimile Edition for 
Dover Publications, Inc., New York, N. Y. lOOl4. 1975. 
$2.50 paperbound. 


This work was originally published in 1965 in London under the 
title "Gardening on Sand". A new foreword by the much appreciated 
American horticulturist, Daniel J. Foley, introduces this valuable, 
but delightfully inexpensive replication to a new and wider 
audience for whom he stresses, with the author, the great impor- 
tance of mulch, especially on sandy soils. He also suggests appro 
priate substitutions. 

The incorrect spelling, Clerodendron, still appears for the 
genus properly called Clerodendrum. The wild form of Caryopteris 
is reported growing beautifully on the remote beaches of Greece. 
Since this genus is exclusively Asiatic these shrubs in Greece 
must be escapes from cultivation. 


"SUPPLEMENTARY NOTES TO STUDENTS! FLORA OF EGYPT" 2nd Edition by 
Vivi Tackholm & Loutfy Boulos, 135 pp., 16 plates. Publica- 
tion 5 of the Cairo University Herbarium. Giza/Gizeh, 
Egypt. 1972 [197]. Paperbound. 


Herein 20 taxa are added to the first well-received edition of 
1956 by the senior author. Latin diagnoses, holotype citations, 
and photographic plates of the herbarium vouchers for the 23 that 
are also new to science. Basionyms are reported for all new can- 
binations, as well as new phytogeographical and new distribution 
records. A detailed bibliography is provided. It treats works on 
the ecology and systematics of Egyptian phanerogams and vascular 
cryptogams available since the one included in the four published 
volumes of the "Flora of Egypt". "Clerodendron" is still used in- 
stead of the more correct Clerodendrum. 

A letter has slipped out of the word "Amaryllidaceae" in print- 
ing. Avicennia is wisely classified in it own family distinct 
from the Verbenaceae. 


"POLLEN- UND SPORENKUNDE: Eine Einftihrung in die Palynologie"™ by 
Herbert Straka, 70 & 238 pp., illus., Gustav Fischer Verlag, 
Stuttgart. 1975. DM.y, soft-covered. 


This is volume 13 in that excellent series, "Grundbegriffe der 
Modernen Biologie". It is an outstanding comprehensive study and 
98 
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should be of great value to many advanced students and scientists 
in divers of today's interrelated fields, such as plant anatomists, 
phytopathologists, phytogeographers, allergists, climatologists, 
etc, Included is a useful detailed bibliography. There are about 
150 charts, diagrams, pollen grain micrographs — all of great 
value (especially to the many modern-day U.S. biologists who of- 
fer Fortran or some computer-language proficiency for their doctor- 
al qualifications in place of German and/or Latin). 

This comprehensive study deserves world-wide distribution in 
all centers of scientific study and research. 


"MUSHROOMS AND TOADSTOOLS IN NEW ZEALAND" by Marie Taylor, 32 pp., 
illus., A. H. & A. W. Reed, Ltd., in Australia & New Zealand 
one E. Tuttle Company, Rutland, Vermont 05701. 1970. 
$4.50. 


For well over a decade the author, who is a teaching botanist 
"down under", has been systematically collecting fungi and painting 
them very beautifully in watercolor as well as in black/white. 

It is amazing how many agarics, boletes, gasteromycetes, poly- 
pores, hydnas, and larger ascomycetes are illustrated in full size 
and natural color, how many additional smaller line drawings are 
incorporated in this botanically reliable text. Yet is seems not 
crammed. 

A treat for all kinds of mycophiles! 


"GUIDE TO THE GEOLOGY OF OLYMPIC NATIONAL PARK" by Rowland W. Tabor, 
xv & 14) pp., 2 pocket maps, University of Washington Press, 
London & Seattle, Washington 98105. 1975. $5.95 paperbound. 


This Guide is written with the verve of one who has entmsiastic- 
ally and carefully explored this beautiful many-rivered mountain 
massif and with the scientific accuracy expected of a professional 
geologist with the United States Geographical Survey. It is illus- 
trated with over 100 helpful diagrams, maps and photographs. It 
will serve well as an interesting guide book for all manner of 
visitors, as a souvenir for pleasant and informative recall, and as 


a concise geology treatise. 

This book has servec as a very interesting "undercover story" for 
me because I was so enthralled by the lush ubiquitous temperate rain 
forest observed during my two precious sunny August weeks in the 
area, four decades apart, that I guess I never at either tine 
gave a thought to what exists beneath the greenery, 
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"MEDITERRANEAN TYPE ECOSYSTEMS: Origin and Structure" Ecological 
Studies 7, edited by Francisco di Castri & Harold A. Mooney, 
xii & 05 pp., illus., Springer-Verlag, Heidelberg, Berlin & 
New York, N. Y. 10010. [1973] 197). $30.10. 


This is a particularly valuable contribution to an increasing- 
ly valuable series of publications because 22 recognized scientif- 
ic workers from many disciplines and in many areas have presented 
material not previously so organized. On the basis of such data 
and continuing - but not selectively garnered - studies Dr. P. H. 
Raven describes the five disjunct mediterranean climate areas as 
"characterized by hot, dry summers and cool, moist winters occur 
fing] along the western sides of the continents at the poleward 
margins of the subtropical deserts: in western North America, the 
Mediterranean basin, central Chile, the Cape region of South Afri- 
ca, and southwestern and southern Australia", developing in these 
present areas since the Pleistocene but not of tropical origin 
wherein the precipitation conditions are seasonally reversed. 

Dr. A. W. Johnson states "that plants of these vegetation types 
are more than superficially alike and in some cases their similar— 
ities extend to basic patterns of growth, morphology and physio- 
logy." 

Dr. H. A. Mooney states, in reference to convergence in ecosys—- 
tems, "Hopefully, within the next few years, we will have more evi- 
dence as to whether equal enviromment produces equal structural- 
functional units independent of phylogeny". 


"CLIMBERS AND TRAILERS: Know Your Garden Series" hth Book by Rich- 
ard E. Harrison. 116 pp., illus., A. H. & A. W. Read, Ltd., 
in Australia & New Zealand, & Charles E. Tuttle Company, Rut- 
land, Vermont 05701. 1973. $17.50. 


The author's horticultural studies, travels, introductions, 
family-operated nursery and writings are all well known for their 
excellence. The growing suggestions and usage classification in- 
cluding sub-climbers, ramblers and ground covers, as well as the 
titled climbers and trailers, are helpful for many greenhouse and 
temperate and subtropical spots the world around. 

Son Charles Harrison has provided most of the 260 beautiful, 
beautiful color photographs of flowering or fruiting sprays. Each 
is accompanied by scientific name and synonymy if still used in 
horticulture, family, native area, common name, description and 
suggestions. 

The author, publishing house and U. S. importer are usually 
known for their fine quality work. This particular book needed 
more care in proofreading of text, index and dust jacket before 
publication to avoid adding misspelled synonyms to taxonomic lit- 
erature of such plants as Lantana montevidensis and Fatshedera 
lizei. Petrea has two spellings only 2 inches apart. 

This book is an important contribution to all institutions and 
persons of horticultyral interest. It makes a lovely,worthwhile gift. 
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"THE CLUB AND CORAL MUSHROOMS (Clavarias) OF THE UNITED STATES 
AND CANADA" by William Chambers Coker, 209 pp., illus., Fac- 
simile Edition by Dover Publications, Inc., New York, N. Y. 
1001). 1974. $5.00 paperbound. 


This highly regarded work was first published in 1923 by the 
University of North Carolina Press as "The Clavarias of the United 
States and Canada". This replication has easily readable text and 
keys readily usable by mycologists, mycophiles [these two terms 
are actually far from being mutually exclusive] and others for 
whom such information is incidental to some other study, work, or 
possible health problems, 

Since "clavarias" are both widely distributed andeasily recog- 
nized, it is comforting to have the assurance of Dr. Rogerson of 
the New York Botanical Garden that Coker's information is still 
valid more than a half century later about their non-toxicity as 
long as not gelatinous in texture. Most seem to be edible with 
enjoyment dependent upon taste, preparation, age, hunger, etc. 

The 92 plates, including 8 in full color and 12 with spore 
drawings, show quite clearly all the species described herein. 


"DYES FROM PLANTS OF AUSTRALIA AND NEW ZEALAND: A Practical Guide 
for Craft Workers" by Joyce Lloyd, 8 pp., illus., A. H. & 
A. W. Reed, Ltd., of Australia & New Zealand and Charles E. 
Tuttle Company, Rutland, Vermont 05701. 1971. $5.50. 


For botanists interested in such uses of plants, folks eager to 
learn or to teach such crafts, and many others, this book offers 
attractively and accurately presented information on history, 
equipment, bibliography, mordants, fabrics, and dye sources and 
results. The illustrations should help with field identification 
of the plants involved, 

This book must have already proven its usefulness because it 
is really an enlarged, illustrated and modernly revised outgrowth 
of the author's helpful booklet,"Dyes from Plants", which in 20 
years went through nine editions. 


"NEW ZEALAND ALPINE PLANTS" by A. F. Mark & Nancy M. Adams, 268 
pp., illus., A. H. & A. W. Reed in Australia & New Zealand 
and Charles E. Tuttle Company, Rutland, Vermont 05701. 1973. 
$36.00. 


Hundreds of beautifully life-like, accurate and naturally 
colored illustrations and a smaller number of black/white line 
drawings on the right-hand page by the artistically gifted second 
author and 60 corresponding descriptions with other pertinent 
data on the left-hand pages presented by the botanist-author 
follow interesting descriptions of the origin and structure of 
the volcanic mountains on which they live, their alpine zones, 
enviroment and vegetation. 
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Voucher herbarium specimens are deposited in the University of 
Otago. The inside covers have large maps locating some 71 moun- 
tain ranges and isolated peaks. 

For the libraries of any botanical institution or department, 
any horticulturally oriented organization or individuals, any 
folks visiting this area, this attractive study with its careful 
artistry, systematics, ecological and conservation orientation 
should prove a real asset. 

There is a special advantage now for folks in or near the 
United States to be able to get this excellent book locally and 
not have to add its weight and cost to travel luggage. 


"TROPICAL ECOLOGICAL SYSTEMS: Trends in Terrestrial and Aquatic 
Research" — Ecological Studies 11 — edited by Frank B. 
Golley & Ernesto Medina, xiii & 398 pp., illus., Springer- 
Verlag, Heidelberg, Berlin & New York, N. Y. 10010. 1975. 
$2),.80. 


This important contribution in this series of pregnant value 
comes from the 1973 invitation meeting in Venezuela of the Soci- 
ety for Tropical Ecology which “considered topics of special in- 
terest from both an applied and theoretical view. These included 
physiological ecology (Pannier), populations (Rabinovich), tropi- 
cal savannas (Lamotte), rivers (Sioli), estuaries (Rodriguez), and 
island ecosystems (Mueller-Dombois) 2’ The 25th and last paper is 
by J. E. Krebs on "A Comparison of Soils under Agriculture anda 
Forests in San Carlos, Costa Rica" and concludes that a conversion 
of forest to field results in a decline in soil organic matter, 
No, PH, Ca, Mg and an increase in Al. 

The 22nd paper, on the Florida Mangrove Forests, shows that 
"zonation of mangrove species also involves zonation in their 
photosynthesis, respiration, and transpiration rates....and that 
salinity adaptations represent the energetic cost of tapping the 
nutrient rich habitat in which mangroves occur." 

All the papers are carefully presented and documented and also 
well written, 


"PACIFIC PLANT AREAS" Volume 3 edited by M. M. J. van Balgooy, vii 
& 386 pp., illus., Publication of Rijksherbarium, Leiden, 
Netherlands. 1975. Paperbound. 


Volume 1 of this series appeared as Monograph 8 of the Nat. 
Inst. Sci. & Technol. in Manila and Volume 2 as Suppl. 5 of Blumea. 
The present Volume 3, like projected future volumes, appears as an 
"irregular publication of the Rijksherbarium" and is dedicated to 
the editor of the previous volumes, Dr. C. G. G. J. van Steenis, 
who has contributed so much through his lifelong studies in this 
area of the world. 

Herein are included distribution maps 17l--2)3 of Pacific plants, 
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250 pages of bibliography (which form a second supplement) pre- 
sented alphabetically by phanerogam families, and a cumulative in- 
dex of all the plant taxa mapped in these three volumes. "It is 
much easier to visualize a distribution pattern by a map than by 
words," but certainly no easier to prepare! Many thanks! 

This whole project is carefully executed and will continually 
be an important source of botanical information, 


"BIOLOGICAL SYSTEMS" 2nd Edition by Shelby D. Gerking, xiii & 506 
pp., illus., W. B. Saunders Company, London WCIA IDB, Toronto, 
Ontario M8Z 5T9 & Philadelphia, Pa. 19105. 197). U.K.£4.90, 
Canada $11.85, US. $11.50. 


The major assets of this text seem to me to be (1) its emphasis 
on the “importance of challenging the non-major student who will 
soon be making decisions of importance to our society....[often 
requiring] an imput of biological facts and reasoning," (2) the 
author's use of his classroom experiences to determine selection 
and treatment of topics, (3) the pattern of commencing each chap- 
ter with an orienting "Spotlight on History" and closing each with 
"Outside the Classroom" which offers some application to human af- 
fairs, etc., (4) accurate, reasonably explained text and illustra- 
tions, and (5) a useful teacher's guide. Yet I would choose one 
(the usual realistic limit) of a few other texts available over 
this one, but since I am now retired from teaching neither the 
author nor the publisher need be concerned over this decision, 


"PROTOZOOLOGY" by Karl G. Grell, 55 pp., illus., Springer-Verlag, 
Berlin, Heidelberg and New York, N. Y. 10010. 1973. DM 107 
or $3.90. 


This publication is "like a wish come true" for me because a 
few years back I admired a friend's German edition and thought that 
it could fill the void left after the leadership of the Columbia 
University and Woods Hole protozoologist, Calkins, succumbed to 
the inexorable passage of time. 

This English language version is even a wonderful enrichment of 
that German second edition of 1968 because it includes additional 
new knowledge and new, as well as improved, illustrations to a 
total of nearly 500 figures of superior drawings and amazingly de- 
tailed micrographs, E. M., etc., nearly 1,000 films, and nearly 
2,000 literature references, making accessible much of the European 
studies. 

All life functions, structures involved and their effects, seam 
to take on additional significance after reading the short integra- 
ting chapter entitled "Behavior", 

There is a detailed taxonomic survey, presented wisely on a still 
tentative,but a more aware basis, of the long recognized classes 
and of the putative odd Sth "Cnidosporidia" of cysting parasites 
with amoebulae. 
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While the number of professional protozoologists is on the 
wane, there are many students, teachers, researchers among cyto- 
logists, geneticists, biochemists, etc., who could profit consid- 
erably from this book. 


"BIBLE PLANTS FOR AMERICAN GARDENS" by Eleanor Anthony King, xii & 
20), pp, illus., Facsimile Edition for Dover Publications, 
Inc., New York, Ne Y. 10014. 1975. $3.00 paperbound. 


This unabridged replication of the original Macmillan Company 
publication of 1941 is surely destined to find a ready market a- 
mong individuals, clubs, institutions, cemeteries, churches, and 
synagogues horticulturally and/or religiously oriented. The orig- 
inal edition has long since been out of print and only limitedly 
available -- too limitedly. Our family's personal six copies 
dwindled down to one as the result of "ynrequited lending" prompt- 
ed by honest requests for simple help in planning and maintaining 
Biblical gardens. 

In the "heyday" of those spectacular International Flower Shows 
and Exhibitions held in the Grand Central Palace in New York City 
the New York Botanical Garden had a highly acclaimed display of 
Plants of the Bible. Directing the horticultural effort was HRs Isle 
Everett. Searching, collating and choosing where possible for 
over a year beforehand what the correct botanical identification 
was of all the plants mentioned or referred to in the Bible was 
my husband. This information was mimeographed; and it was for it 
and personal consultation and encouragement that Miss King ex- 
pressed her appreciation in this book. A few years later the 
histo-botanical study was continued and published as 4 well- 
illustrated and carefully documented book* still a very important 
work in this field. 

Since American gardens have such a great range in climates, 
soils and other growing factors, they are or could be parallelled 
in many other locations in this world beyond the U. S. political 
borders. Miss King's inexpensive, pleasant, popular-veined book 
should be welcomed both here and abroad. Most, but definitely 
not all, of the botanical information coincides with the 
Moldenkes'! studies. 


"Plants of the Bible", by Harold N. & Aima L. Moldenke, Ronald Pres 
New York City. 1952. 
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NEW COMBINATIONS IN THE ROCKY MOUNTAIN FLORA 


William A. Weber 
University of Colorado Museum, Boulder 


The following new combinations are published herein to vali- 
date their utilization in pending floristic publications on the 
Rocky Mountain Flora. 


SPERMATOPHYTA 


ACOMASTYLIS ROSSII (R.- Br.) Greene ssp. TURBINATA (Rydberg) We A. 
Weber, comb. nov- Based on Geum turbinatum Rydberg, Bull. Torr. 
Bot. Club 24: 91. 1897. 


BROMOPSIS INERMIS (Leys) Holub ssp. PUMPELLIANA (Scribn.) We A. 
Weber, comb. nov. Based on Bromus pumpellianus Scribn., Bull. 
Torr. Bot. Club 15: 9. 1888. 


CIMINALIS FREMONTII (Torr. in Frémont) We Ae Weber, comb. nov. 
Based on Gentiana fremontii Torr. in Frémont, Rep. Exped. Rocky 
Mountains, p.- 94. 1845. 


CYMOPTERUS LONGILOBUS (Rydberg) We A.» Weber, comb. nov. Based on 


Pseudopteryxia longiloba Rydberg, Bull. Torr. “Bot. Club 40: 72. 
1913. 


GERANIUM CAESPITOSUM James var. PARRYI (Engelm. in As Gray) We A. 
Weber, comb. nov. Based on Geranium nium fremontii var. parryi Engelm. 
Am. Je Sci. Arts (2) 33: 405. 1862. 


IPOMOPSIS CANDIDA (Rydberg) We As Weber, comb. nov. Based on 
Gilia candida Rydberg, Bull. Torr. Bot. Club 28: : 29. 1901. 


PEDICULARIS CANADENSIS Le ssp. FLUVIATILIS (Heller) W. A. Weber, 
comb. nove Based on Pedicularis fluviatilis Heller, Minn. Bot. 
Dtud.s 2s 33. 1898. 


PNEUMONANTHE ANDREWSII (Griseb. in Hook.) We Ae Weber, comb. nov. 
Based on Gentiana andrewsii Griseb. in Hook., Fl. Bor. Amer. 2: 
55. 1834. 


SAXIFRAGA SERPYLLIFOLIA Pursh ssp. CHRYSANTHA (A. Gray) We Aw 
Weber, comb. nov. Based on Saxifraga chrysantha A. Gray, Proc. 
Amer. Acad. Arts Sci. 12: 83. 1876. 
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TRISETUM SPICATUM (L.) Richt. ssp.- MONTANUM (Vasey) We A. Weber, 
comb. nove Based on Trisetum montanum Vasey, Bull. Torr. Bot. 
Clube ls TNS lSsos 


The following leptotypification is made for Trisetum spicatum 
SSp- majus Hultén, Sv. Bot. Tidskr. 53: 218. 1959. Lectotypus: 
Colorado, Minnehaha, 2600 m, Aug. 13, 1901, Clements s. n. (C). 
Trisetum subspicatum major Vasey was never validly published, 
nor was Trisetum majus Rydberg, Flora Colorado p. 34. 1906, for 
Rydberg wrote (op. cit. p.- xiv): "The author has not published 
any new species or genera in this work. He has also tried to 


avoid the publishing of new names or new combinations of names." 
2 


BRYOPHYTA: MUSCI 


ORTHODICRANUM TAURICUM (Sapehin) We. Ae Weber, comb. nov. Based 
on Dicranum tauricum Sapehin, Bot. Jahrb. 46, Beibl. 105: 10. 2, 
ity Mo) Wiis 


SCHISTIDIUM ATRICHUM (C. Me et Kindb. in Macoun) We As Weber, 
comb.e nove Based on Grimmia atricha Ce Me et Kindb. in Macoun, 


Cate Canadian. No O56) Leger 


SCHISTIDIUM DUPRETIT (Thériot ) We Ae Weber, comb. nov. Based on 
Grimmia dupretii Thériot, Bryologist 10: 63. 8. 1907. 


PASPALUM IN NICARAGUA 


Frank C. Seymour! 


Because species are so frequently added to the known flora 
of Nicaragua, a treatment of all the species of Central America 
is desirable. Such a study of Grasses was published by Hitch- 
cock in 1930, but a number of new species have been discover- 
ed in the intervening 45 years and the known ranges of species 
have been extended. 


This article deals primarily with Paspalum in Nicaragua but 
also briefly with other species of Central America to facilitate 
the recognition of species not previously known in Nicaragua. 


I wish to express my appreciation to the following persons 
and institutions for the privilege of examining specimens in 
their herbaria. Dr. Reed C. Rollins, Director of the Gray Her- 
barium. Dr. Richard A. Howard, Director of the Arnold Ar - 
boretum. Dr. Lyman B. Smith and Dr. David B. Lellinger of 
the United States National. Herbarium. Dr. Willard W. Payne, 
Chairman of the Department of Botany of the University of Flor- 
ida. Dr. Daniel B. Ward, Director of the Herbarium of the 
University of Florida. 


The genus Paspalum L. in the subfamily Panicoideae may be 
described briefly as follows. Spikeletsin spike-like racemes, 
flat on one side, convex on the other side, on very short pedi- 
cels, almost sessile, often in pairs, the convex side (covered 
by fertile lemma) toward the axis (rachis); lower (first) glume 
usually wanting, the upper (second) glume also sometimes want- 
ing. Upper (second) glume and sterile lemma about equal. Fer- 
tile lemma usually obtuse, margins inrolled. Racemes 1 to 
many, at or near summit of stem. Herbs. 


lResearch Associate, Missouri Botanical Garden, and Visiting 
Associate Research Professor, University of Florida. 
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ARTIFICIAL KEY TO SPECIES OF PASPALUM 


known to occur in Central America. 


A. Spikelets with wide fringed wing, in pairs, 2. 2-2. 3 mm long 
(excluding wing), without long hairs; racemes 3-8, lower 
Ome Bots) Clan VOM 5 5 6 56 6 oo Oo . 74. P. fimbriatum HBK. 

A. Spikelets without fringed wing, if winged, wing entire B. 

B. Axis of racemes winged; wing 1. 5-3(-7)mm wide; racemes 
l-many C. cp. p. 4 
C. Spikelets glabrous, or hairs short or appressed; rac- 
emes 3-many D. cp. p. 3 
D. Spikelets in pairs, 2-3 mm long; axis of racemes 1-2 
mm wide E. 
E. Fruit pale; spikelets stained with purple, longer 


than wide, obovate; axis of racemes 1. 5-2 mm 

wide; perennial F. 

F. Racemes 3-10, lower ones 1.5-5 cm long; spike- 
lets 2-2. 3 mm long, acute, glabrous; axis of 
panicleiflexuouws; (6 «0. .: 16. P. lividum Trin. 

F.Racemes 9-20, lower ones 5-7 cm long; spike- 
lets 2.8-3 mm long, obtuse, sparsely hairy to 
almost glabrous; axis of panicle stiff, straight 

BAGH Laotian tus eras 17. P. tinctum Chase 


IDE inset ae spikelets about as wide as long; annu- 


alenG: 

G. Racemes 2-3, 2-4 cm long; blades 5-10 mm 
wide, 8-15 cm long, long-hairy; spikelets 2. 2-3 
mm long; glume appressed-hairy to glabrous; 
axis of racemes 2mm) wide) sc.) .aleiemnene 
Rye ra oS: ce Sue Ons 70. P. convexum H. & B. 

G. Racemes 4-12, 4-7 cm long; blades 8-10 mm 
wide, 10-40 cm long, glabrous or hairy; spike- 
lets 2-2.2 mm long; glume glabrous; axis of 
SSCUEEONS (ADAG e) seston SAIS 596 Go 6 oo Ob OO 
50000 2+ .....T71. P. Boscianum Flugge 


D. Spikelets usually not in pairs, 1.5-4.5mm_long, acuce, 
elliptic; creeping perennial H. 


lel, 


Racemes 2(-5), arising at same point; spikelets 
2.5-4.5 mm long, not in pairs or rarely some in 
pairs at middle of racemes I. 


I. Spikelets glabrous, 3-4.5 mm long... a 6 
So go oO 0 6 0 6 0 O.O 8 14: Ps, rina sor 

I. Spikelets minutely hairy on glume, 2.5-3.5 mm 

Iie 5 665600050 00¢ 15. P. distichum L. 

. Racemes 3-many, not arising from same point J. 


(2) 
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J. Spikelets 1.5-2 mm long; racemes 20-many K. 

K. Axis of racemes 1.5 mm wide, extending beyond 
acute spikelets; sheaths of floating branches inflat- 
ed, flask-shaped; perennial .. 9. P. repens Berg 

K. Axis of racemes 2 mm wide, extending 2-3 mm be- 
yond obtuse spikelets; sheaths not inflated; plant 
scabrous throughout; annual At rae 

etsi oii) Manek is aos -12. P. scabrum Scribner 
J. Spikelets 2.1-3.5 mm long; L. 
L. Racemes falling entire, 3-20, lower ones 1-4 cm 

long; lower glume lacking; spikelets 2.1-2.5 mm 

long; annual M. 

M. Upper glume present; racemes 3-12, 1-3 cm 
long ...10. P. prostratum Scribner & Merrill 

M. Upper glume lacking; racemes 8-20, 2-4 cm 
long; spikelets and fruit white $82) 
Reve . bi.. Pi eandidum (i; & B. ) Kunth 

L. Racemes persistent on axis, 3-10, 10, lower ones 

3.5-15 cm long; spikelets 3-3.5 mm long N. 

N. Blades 5-12 mm wide; spikelets 3.5 mm long, 
not in pairs; racemes 3-5, 3.5-7 cm long; per- 
ennial ........ & PP. acuminatum Raddi 

N. Blades 25-30 mm wide; spikelets 3 mm long, 
sometimes in pairs; racemes 4-10, 5-15 cm 
long; annual ...... 13. P. crassum Chase 

C. Spikelets clothed with long silky hairs or conspicuously 

fringed with long hairs; racemes 1-12 O. cp. p. 2 

O. Spikelets 4.5-6 mm long, not in pairs; sterile lemma 
fringed with long hairs; racemes 1-3 P. 

P. Axis of racemes narrower than spikelets, 1.8-2.3 mm 
wide; glume heart-shaped at base, widely winged; rac- 
emes 2, rarely 1 or 3. .% . 56) Pi*pectinatum Nees 

P. Axis of racemes wider than spikelets, 4.5-5 mm wide; 
> ae not vaaNapees not winged; racemes 2 or 3 

7. P. contractum Pilger 


O. Beikelets 2, af 3 mm core glume not “winged; racemes 
V-12 Q. 
Q. Axis of racemes brightly colored, margins golden to 
rufous; spikelets not in pairs R. 
R. Stem unbranched; axis of racemes 5-7 mm wide; 
spikelets 3 mm long, excluding hairs; racemes 1 or 
Pes, eens oer os Weck Loe SRE eenED ci Bt. 
R. Stem eeaheitaa axis of racemes 3-4 mm wide; 
spikelets 2.5 mm long, excluding hairs; racemes 
2-7 on mainstem .*.. .' 2. P. heterotrichon Trin. 


Sl’ ger Seer 
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Q.Axis of racemes dull-greenish, purplish or brown; 
spikelets in pairs or not in pairs, varying within 
species; stem branching S. 

S. Axis of racemes 4-5 mm wide; stems robust, clam- 
bering; racemes usually more than 8; spikelets 2.5 
mimilong- 2: s,4 « \s\« + 13. B.. trachycoleon steudel 

S. Axis of racemes 2-3 mm wide; stems erect or as- 
cending, not robust and clambering T. 

T. Blades not ciliate, those of primary stem 3-7 mm 
wide; fringing hairs of spikelet very unequal; 
spikelets in pairs; blades 3-7 mm wide; racemes 
ZOE Bante nc « » » ao Sy Pi cymbiformepboums 

T. Blades papillose-ciliate, mostly 8-12 mm wide; 
fringing hairs of spikelets about equal; spikelets 
in pairs or solitary; blades 5-15 mm wide; rac- 
emes 2-5 ..... 5. P; Humboldtianum Witgpe 

B. Axis of racemes not winged, 0.5-1.5 mm wide; racemes 
l-many Usmepa eps 12 
U. Spikelets 0.8-2 mm long V. cp. p. 7 
V. Upper glume as well as lower lacking; spikelets 1. 7-2 

mm long; blades becoming involute; racemes 1-9, us- 

ually 2-5 W. 

W. Pedicels with long stiff golden hairs; hairs longer 
than spikelets; spikelets in pairs, 1.7 mm long 
sparsely hairy or glabrous; blades 3-7 mm wide, 
glabrous. ....... «« ¢2. P. Gardnerianum Nees 

W. Pedicels glabrous; spikelets not in pairs, glabrous, 
1. 7-2 mm long; blades 1.5-4 mm wide, pilose 

.73. P. pulchellum Kunth 
Vie tnen pianae DRE sent spikelets 0.8- 8-2 mm long X. 

X. Spikelets in pairs Y.cp. p. 6 

Y. Panicles both terminal and axillary, 1-4 ona ped- 
uncle; spikelets 1.7-2.1 mm long; sheaths keeled Z. 
Z. Stems erect to widely spreading, not rooting at 

nodes Aa. 

Aa. Blades 7-20 mm wide, mostly more than 8 
mm wide; spikelets mostly 2 mm long, 
rounded at tip . . 23. P. ciliatifolium Mx. 

Aa. Blades not more than 8 mm wide; spikelets 
1.8-1.9 mm long, slightly pointed 

: : 24, P. propinquum Naéh 
Vays eis Pesene at lower nodes: blades 5-15 mm 
wide; spikelets 1. 7-2. 1 mm long, glabrous Ab. 
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Ab. Lower glume about 1/5 as long as’_ spikelet; upper 
glume 1/2 as long as spikelet; racemes 1.1-1.5 cm 
Tonga i.) '. : » + « « « 25, P, decumbens Sw. 

Ab. Lower Sia feiely present; upper r glume 3/4as long 
as spikelet; racemes 1-4, 2-6 cm long Aah ey 

ie te ee 26. 2 nites Lar: 
vgn eicles emital on primary stems or leafy branches, no 
truly axillary racemes; racemes 2-many; spikelets 1.3- 
1.9mm long Ac. cp. p. 4 
Ac. Spikelets glabrous, elliptic to widely ovate; racemes 1. 2- 

6 cm long Ad. 

Ad. Spikelets 1.6-1.9 mm long, not spotted with black; 
blades flat, longest ones 6-10 mm wide, softly hairy; 
racemes 3-13, commonly 5 or 6; perennial : 

=e Geet does aa 40. P. squamulatum Fhe: 

Ad. Spikelets 1-1.1 mm long, spotted with black; blades 
folded, 1.5-2 mm wide, sparsely hairy toward base; 
racemes l/-4, commonly 2; annual” 7. 2 3s =< . > 

.47. P. pictum Ekman 


Ac. Spikelets hairy Ae. 
Ae. Spikelets obovate or elliptic Af. 
Af. Spikelets 1.2-1.4 mm long; glume hairy Ag. 
Ag. Racemes 1-2(-3), 1-5.5 cm long; glume not 
glandular; blades 1.5-3 mm wide; annual 

gta tee eh e 48. P. clavuliferum Wright 

Ag. Racemes 2-12, commonly 3-8, 2-8 cm long; 
glume glandular-hairy; blades 3-14 mm wide; 
perennial ..... . 43. P. Blodgettii Chapm. 

Af. Spikelets 1.5-2 mm long, elliptic, not glandular Ah. 

Ah. Blades velvety-hairy above and beneath; spike- 
lets densely hairy, 1.9-2.1 mm long; blades 

8-21 mm wide; racemes usually 5-10 .... 

st oe ee bee ed a! aire mate 35. P. tenellum Willd. 

Ah. Blades sparsely hairy to glabrous; spikelets 
1.5-1.8 mm long Ai. 

Ai. Racemes 2-6, usually 3-5, 3.5-6 cm long; 
spikelets sparsely appressed-hairy to al- 
most glabrous; blades 4-10 mm wide; per- 
ennial .... 44. P. caespitosum Flugge 

Ai. Racemes 6-35, 5-22 cm long; spikelets 
more densely hairy; hairs appressed to 
spreading; blades 6-20 mm wide; annual 
ate ee ere 51. P. microstachyum Pres] 

Ae. Spikelets almost orbicular, 1. 3-1.9 mm long; blades 
8-20 mm wide; racemes 5-many Aj. 
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Aj. Spikelets 1. 7-1.9 mm long, not densely crowded; rac- 
emes 5-13, lower ones 3-7 cm long 
> 60600 FOO Of 41. P. lentiginosum Presl 
Aj. Goikelete 1. 3-1. 4 mm long, usually densely crowded; 
racemes 7-60, lower ones 5-10 cm long; stem some- 
times rooting at nodes .... 42. P. paniculatum L. 


X. Spikelets notin pairs Ak. cp. p. 4 
Ak. Spikelets almost orbicular, or obovate, 1-1.8 mm long; 
racemes 1-7; blades 1.5-9 mm wide Al. 

Al. Mature fruit straw-colored; stems tufted, branching 
but not rooting at nodes; spikelets about 1. 3 mm long, 
usually beaded with globular hairs at least near mar- 
gin; racemes 2, rarely 1 or 3, 2-4 cm long; blades 
1,5-2.5 mm wide; annual . 46. P. multicaule Poiret 

Al. Mature fruit reddish; racemes 2-7, terminal on prim- 
ary stems or leafy branches, none truly axillary; 
spikelets glabrous or nearly so; blades 2-9 mm wide; 
perennial Am. 

Am. Blades 1-6 cm long; spikelets 1-1.1 mm long; rac- 


emes 2-7, 0.6-2.3 cm long; plant stoloniferous 
52. P. orbiculatum Poiret 


Am. Paiedes 5-13 cm long; spikelets 1.7-1.8 mm long; 


racemes 2 or 3, 1.5-4 cm long; plant rooting at 


MOGESH ce lic es SM ec pe te ene 5a, Ee Hitchcockii Chase 


Ak. Spikelets elliptic or narrowly ovate, 0.8-1.8 mm long; 
racemes terminal on primary stems or leafy branches, 
none truly axillary An. 

An. Spikelets 0.8 mm long; racemes 2-4, lower ones 5-25 
mm long; blades 1-2 mm wide, 1.5-6.5 cm long, 
hairy on both surfaces; hairs 4-5 mm long; annual 

oath tok Sia RS a oe 49. P. parviflorum Rohde 

An. ‘Spikelets 1.4-2 mm long; racemes 2-many; mature 
fruit pale; perennial Ao. 

Ao. Spikelets ciliate with long fine hairs on margin of 
glume; racemes 2, arising from same point, 4-15 
cm: long; stolons commonly present . <3 2. 


es GIF 55. P. conjugatum Berg 


racemes 2-many 


Ao. Spikelets glabrous or nearly so; 
Ap. 
Ap. Longest blades 12-15 mm wide, scabrous; 
stem aquatic, submersed, rooting at lower 
nodes, much branched; spikelets 1.4-2 mm 
long; racemes many, 3-5(-9) cmlong,... 


SMO: MANO ce Coo oo GS ; 9. EP. repens Berg 


1976 Seymour, Paspalum in Nicaragua uu3 


Ap. Longest blades 2-6 mm wide; spikelets 1.5-1.6 mm 
long; stems tufted, creeping, forming mats Aq. 

Aq. Blades somewhat papillose-pilose; nodes bearded 
with ascending hairs; racemes 3 or 4, 1.5-4 cm 
lig A. Gates ee eS 50. P. Standleyi Chase 

Aq. Blades glabrous or nearly so; nodes glabrous or 
sparsely appressed-hairy; mature fruit reddish; 
racemes 2-8 -.-+.-.-.+.-. 53. P. Jiminezii Chase 

U. Spikelets 2-5 mm long; perennial Ar. cp. p. 4 
Ar. Racemes 2, arising from same point or nearly so, at sum- 
mit of stem, that is, conjugate, rarely a third raceme be- 
low; spikelets not in pairs except sometimes in P. distich- 
um As. 

As. Spikelets almost orbicular, glabrous, 2.5 mm long, 
marked with reddish lines or dashes; stem 55-65 cm 
raliehiades papillose—pilose’ . 2.27. '2*s" Aa Ss = 
0 a a ee ae ee 21. P. serpentinum Steudel 

As. Spikelets elliptic, or ovate to obovate, 2-4.5mm long, 
not marked with reddish At. 

At. Spikelets ovate to obovate, obtuse, glabrous; rac- 

emes 2.5-12 cm long; blades 3-10 mm wide Au. 
Au. Spikelets 2.5-3.8 mm long .......++2++.+.-. 
Tae nee oe « es o's 18.. DP. nofatam Fitigge 
Au. Spikelets 2-2.5 mm long 19. P. minus Fourn. 
At. Spikelets elliptic to ovate-lanceolate, acute or sub- 
acute Au. 
Au. Spikelets glabrous, 3-4.5 mm long; racemes 

3-7 cm long Av. 

Av. Blades 1-3 mm wide; spikelets 4-4.5 mm 
long, scarcely overlapping; stems densely 
tufted, not creeping .22. P. lineare Trin. 

Av. Blades 3-8 mm wide; spikelets 3-4.5 mm 

long, overlapping except lower ones; stems 
long-creeping ... . 14. P. vaginatum Sw. 
Au. Spikelets minutely hairy on glume, 2. 3-3.5mm 
long Aw. 

Aw.Spikelets 2.3 mm long, overlapping, barely 
acute, wide-elliptic; blades 2-3 mm wide; 
stems tufted . . 20. P. subciliatum Chase 

Aw. Spikelets 2.5-3.5 mm long, scarcely over- 
lapping, acute, ovate-lanceolate; blades 2-6 
mm wide; stem widely creeping ...... 
Pe at ie “ore » 2. 1. PB. distichom L. 

Ar. Racemes l-many, not arising from same point Ax. 
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Ax. Panicles both terminal and axillary, axillary ones sometimes 
hidden in sheaths; terminal panicles of 1-15, usually 1-4 
racemes; spikelets 2-3 mm long, in pairs; stems erect, 
tufted; perennial Ay. 

Ay. Lower glume obsolete or minute on primary spikelet of 
pair, often present on secondary spikelets; spikelets 
2.3-2.6 mm long, not spotted; racemes 4-15, 6-14 cm 
long; blades 10-24 mm wide : z 

MMC OA tes) Ac 3a ees ieee (roca \iCharse 
Ay. oes glume present on primary “spikelet of pair; spike- 

lets spotted; racemes 2-5 on primary peduncle, 4-10 cm 
long; blades 6-18 mm wide Az. 
Az. Spikelets sparsely hairy, 2.2-2.6(-2.8) mm long; 
lower glume of secondary spikelet small 
30. P. Langei (Fourn. ) Nash 
Az. Spikelets densely hainy, 2..9= -3.2 mm long; lower 
glume of secondary spikelet 1/5 to 2/3 as long as 
spikelet “: =. -: ste/3ls.P. variabile (FPourngiiizes 

Ax. Panicles terminal on primary stems or leafy branches, none 
truly axillary Ba. 

Ba. Spikelets 4-5 mm long, not in pairs; racemes 7-30, 7-17 
cm long; blades a a a or hairy, 12-30 mm wide; fruit 
light-brown =. © - =. . -. 58. BP. fasciculatum walle: 

Ba. Spikelets 2-3.9 mm ‘long Bb. 

Bb. Mature fruit dark-brown or purple; spikelets 2-3 mm 
long; perennial Bc. cp. p. 9 
Bc. Spikelets mostly not in pairs, 2-2. 3 mm long; rac- 
emes 2-6, 2-7 cm long; blades at least sparsely 
pilose above, 3-10 mm, commonly 5-7 mm wide 
ert rte 2 » 69. P. centrale Chace 

Be. Spikelets in pairs Bad. 

Bd. Spikelets fringed along margin at least near tip, 
with silky hairs, 2-3 mm long; blades 10-25 
(-30) mm wide; racemes 6-16(-20), 7-15(-20) 
cm long Be. 

Be. Axis of racemes with long stiff hairs; spike- 
lets 1. 8-2. 3(-3) mm wide, hairy only on 
margin near tip; blades long-hirsute at base; 
racemes LO=l6s'. . «4 59. P. virgatumiee 

Be. Axis of racemes without long stiff hairs; 
spikelets 1.6-1.8 mm wide; glume and 
sometimes sterile lemma hairy on back; 
blades finely hairy above 

2160.0 Ps iccuseeaeee Sch¥sted 


Bd. Spikelets not fringed; blades 3-10 mm wide Bf. 
(8) 
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Bf. Blades folded, at least at base, 10-50 cm long; racemes 
2-19, commonly 3-10, 2-10 cm long; spikelets 2. 1-3 mm 
long; sterile lemma cross-wrinkled; perennial of is 

68. P. plicatulum Mx. 


Bf. indea flat, 8- 15 cm ies racemes 2-3, 2-4 cm long; 
spikelets 2.2-3 mm long; glume appressed-hairy to glab- 


rous; sterile lemma not cross-wrinkled; annual 
70. P. convexum H. & B. 


saccharoides, 


Bb. Mature fruit pale; spikelets in pairs except =. 
2-3.9mm long Bg. cp. p. 8 
Bg. Leaves velvety-hairy throughout; blades 2-20 mm wide; 
racemes 3-17, 2-8 cm long; spikelets 1.4-2.1 mm long, 
densely hairy, purplish ...... 35. P. tenellum Willd. 
Bg. Leaves not velvety-hairy Bh. 
Bh. Marginal hairs of spikelet 1-3 mm long; spikelets con- 
spicuously fringed Bi. 
Bi. Spikelets acuminate, not in pairs; racemes 30-50, 
drooping, 15-30 cm long 75. P. saccharoides Nees 
Bi. Spikelets acute, in pairs; racemes 3-18(-25), droop- 
ing to ascending; lower ones 4-14 cm long Bj. 

Bj. Racemes 2-11, usually 3-5, 4-11 cm long, not 
crowded; spikelets 2.8-3.8 mm long; stems curv- 
ed or decumbent at base 56. P, dilatatum Poiret 

Bj. Racemes 6-25, usually 12-18, 7-14 cm long; 


spikelets 2-3 mm long; stems erect 
57. P. Urvillei Steudel 


Bh. Marginal hairs of spikelet short or none; if any, 
0.1-0.3 mm long Bk. 
Bk. Spikelets 3.5-3.9mm long; blades folded at base, 


12-16 mniwide,. 30=75 cm Teng 6c 2a ne oe eS 
62. P, acutum Chase 


Bk. Spikelets 1.4-3 mm long Bl. 
Bl. Spikelets glabrous, not hairy on surfaces or 
margin Bm. ep. p. 16 
Bm. Racemes 1-6 Bn. cp. p. 10 
Bn. Upper glume and sterile lemma cover- 
ing fruit; lower glume lacking; spikelets 


elliptic; blades 2-6 mm wide ..... 
Phe Scarfe Ve ser eres 38. P. ligulare Nees 


Bn. Siepees glume shorter than fruit expos- 
ing it at tip; lower glume often present 
especially on secondary spikelet of pair 


Bo. 
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Bo. Nodes glabrous; spikelets 2.1-2.5 mm long, often in 
pairs, obtuse, mostly glabrous; lower glume usually 
minute; racemes 2-4 or 1, 3-7.5 cm long 


Sane Gee sete .. 29. P. adoperiens (Fourn. ) Chase 
Bo. Nodes, at least the lower, hairy; lower glume com - 
monly well developed; spikelets 2.6-3 mm long Bp. 
Bp. Racemes 2-3; blades puberulent above and beneath; 

lower glume absent from primary spikelet 


Lh fae eh eI. oe AL hati 27. BP. Péckii FT ube 
Bp. Raceme 1; blades ita pilose above and be- 
neath! 4) 2.0% ot. «20. Ps pilosuntiam: 


Bm. Racemes 9-100 or more EE ep: p. 9 

Bq. Spikelets ovate-elliptic, commonly leaden-purplish; 
racemes 9-25, usually 12-18; blades folded at base, 
5-10(-14) mm wide; spikelets 2.5-2. 7 mm long 

SPA yah OU as lop te 64. P. arundinaceum Poiret 

Bq. “Suileeliets almost orbicular, crowded, glabrous, 

1.9-2.4 mm long; axis of racemes ciliate Br. 
Br. Panicle not pyramidal; racemes rarely more than 
50, 6-16 cm long; glume and sterile lemma firm 
in texture ..... 65. P. millegrana Schrader 
Br. Panicle elongate-pyramidal; racemes commonly 
more than 70, short and crowded at summit, low- 
er ones 5-9 cm long; glume and sterile lemma 
frag le yitksReh see. GAs « « «662' Piidensum) Poiret 
Bl. Spikelets hairy, at least on margin, sometimes minutely so, 
elliptic or obovate, 2-3 mm long; perennial Bs. 
Bs. Racemes 2-3, 4-6.5 cm long; spikelets 2-2.1 mm long; 
glume sales hairy; blades 6-10 mm wide. 4. ane 
: A Coe «| tu. 45. Py umbratiles@hage 
Bs. Racemeta. 3-90, commonly 4-15, 4- 14(- 18) cm long; fruit 
straw-colored or pale Bt. 
Bt. Racemes 2-7 cm long; hairs of spikelets often minute, 
appressed; spikelets 2.1-2.3 mm long Bu. 

Bu. Glume papillose-hairy, speckled or blotched with 
brownish-purple; glume and sterile lemma almost 
equal, barely or scarcely covering fruit; blades 
7-15 mm wide, glabrous to sparsely pilose 


ahs sla he Ga! sees « OO. Pivjaliscanunmehwae 
Bu. Glume minutely appressed-hairy Bv. 


Bv. Glume and sterile lemma equal, covering fruit, 
not mottled with purple; blades 10-25 mm 
wide, papillose-pilose throughout ...... 
Sf ol pee ea iaeueomner cs -.-. 39. P. costaricense Mez 

Bv. Glume slightly shorter than fruit; sterile lem- 
ma equaling fruit; glume and sterile lemma 
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brown mottled with purple; blades 7-15 mm wide, papil- 
ose-pilose throughout ....... 37. P. Tonduzii Mez 
Bt. Racemes 6-14(-18) cm long Bw. 

Bw. Glume and sterile lemma unequal; glume shorter than 
fruit, exposing it at tip; sterile lemma equaling fruit cov- 
ering it; racemes 2-15 Bx. 

Bx. Spikelets 2 mm long; racemes 2-11, up to 10 cm long; 
blades 7-15 mm wide; axillary panicles none 

33. P. corcovadense Raddi 

Bx. Aiello 2. 3. 2. bir mm long; racemes 4-15, 6-l4cm 
long, without long hairs in acils; lower glume usually 
present on secondary spikelet only; blades 10-24 mm 
wide; axillary panicles often hidden in sheaths = 

Ae Oe CL One licaec - - . .32. P. Botterii (Fourn. ) Chase 

Bw. Chimie and sterile lemma equal, covering fruit; glume 
finely hairy on margin at least toward tip By. 

By. Spikelets 2.5-3 mm long, minutely hairy, brownish or 
purplish; blades 15-25 mm wide; axis of racemes cili- 
ate not only at base, its hairs 5-8 mm long; racemes 
25-90, usually 40-80, 8-18 cm, usually 12-15 cm long 
Poem iaiear Lalita ofa’ “eS Mes! eae ee he 63. P, plenum Chase 

By. Bekelets 2-2. oe mm ee lower racemes 6-12 cm long; 
blades (8-)10-23 mm wide Bz. 

Bz. Stem 45-55 cm or more tall, branching; nodes 
bearded; blades 10-18 mm wide, 10-15 cm long; rac- 
emes 9, 6-9 cmlong .. 60. P. hispidum Swallen 

Bz. Stem 1-4 m tall; blades 8-23 mm wide; racemes 
6-12 cm long Ca. 

Ca. Stem much branched; glume finely glandular- 
hairy; blades 12-32 cm long; racemes 10-45; 
glume and sterile lemma commonly marked 
with purple... ... . .57) RP. coryphaeum Trin. 

Ca. Stem unbranched or with few branches; glume 
silky-hairy on marginand sometimes elsewhere; 
blades 15-50 cm long; racemes 10-31 

et hey erey a 34. P. affine Sede 


ANNOTATED LIST OF SPECIES OF PASPALUM 
known to occur in Central America. 


The order of species follows that by Chase, Agnes. Contr. U. 
S. Nat. Herb. 28:1-310. 1929, with some additions. Citations 
of specimens collected by Hitchcock, if no other reference is 
given, are from the work by Chase, just cited. 


1. P. stellatum H. & B. in Fltigge Monogr. Pasp. 62. 1810. 
S. Mexico, Honduras (FLAS), Salvador, Costa Rica, Panama, 
(11) 
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Argentina. 
Panama, Twa ikke A, 
ae trachycoleon Steudel, Syn. Pl. Glum. 1:28. 1854. 


Guatemala, Honduras (FLAS), Salvador, n. S. A. 


S. Mexico, Guatemala. 
5. P. Humboldtianum Flugge, Monogr. Pasp. 67. 1810. 


Mexico, Guatemala, Honduras, Salvador, Costa Rica, Panama 
to Agentina. 
Nicaragua, Comarca del Cabo, Waspan, 2517 (ENAG). 
Dept. Zelaya, San Cristobal, Salas & Taylor 4223 (ENAQ). 
Dept. Carazo, Jinotepe, Hitchcock 8697. 
Without definite locality, Garnier 1962 (GH). 

6. P. pectinatum Nees in Trin., Gram. Icon. 1:pl. 117.1828. 
S. Mexico, British Honduras, Honduras, Costa Rica, Panama, 
Ti Os) CAN 

7. P. gontractum Pilger, Bot. Jahrb. Engler 25:709. 1898. 
Panama, ne S.A. 

8. P. acuminatum Raddi, Agrost. Bras. fa, IVAS}. 
Louisiana, Texas, Guatemala, S, A. 

9. P. repens Berg, Act. Helv. Phys. Math. 7:129, pl. 7. 
1762.. P. filuitans: Bl; (Bot. S, -G. Gas 13109)-pl., Gia 
1816. Guatemala, Salvador, Costa Rica, Panama. 

10. P. prostratum Scribner & Merrill, U. S. Dept. Agr.Div. 
Agrost.. Bull. 24:9. 1900. Costa, Rica, Brittonia 23:293. 919018 

11. P. candidum (H. & B.) Kunth, Mem. Mus. Hist. Nat. 2: 
68. 1815. Mexico, Guatemala, Honduras (FLAS), Salvador, 
Costa Rica. Panama, S4 As 
Nicaragua, Dept. Matagalpa, Matagalpa, Seymour 2163 (VT). 

Sierra de Managua, Garnier s.n. (GH). 
Dept. Carazo, Casa Colo1ado, Salas & Taylor 3478 (ENAG) 

12. P. scabrum Scribner, U. S. Dept. Agr. Div. Agrost. 
Bull. 4:36, pl. 3. 1897. Guatemala, Costa Rica, Brittonia 23: 
eyes, ASIA 

13...P.. cfassum Chase; ‘Contr. .U; SS; Nat. Herb.) iczere 
1913. Salvador. 

14, P. vaginatum Sw., Prodr. Veg. Ind. Occ. 21. 1788. 
SE. U. S., Mexico, Guatemala, Salvador, Costa Rica, Panama, 
Wi. I.; S. Avs, Orient. 

Nicaragua, Dept. Managua, Lake Managua, MHV 7257 (GH). 
Managua, Maxon 7337 (US). 
Dept. Rivas, San Juan del Sur, Hitchcock 8603. 
Without definite locality, Garnier 4419 (GH). 

15. P. distichum L., Syst. Nat. ed. 10. 2:855. 1759. 

U. S., Mexico, Guatemala, Costa Rica to Argentina, W. I. 
Nicaragua, Comarca del Cabo, Puente Pozo Azul, Seymour 5804 
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(BM, ENAG, F, GH, MICH, MO, NY, SEY, SMU, UC, WDP), 
Dept. Zelaya, Tamla, Seymour 5983 (SEY), 
Dept. Chontales, Santo Tomas, Seymour 6303 (SEY, SMU), 
Lo. P. lividum Trin. in Schlecht. » Linnaea 26;383. 1854 
S. U. S., Mexico, Guatemala, Cuba, S, A, 


ee. Senatia del Cabo, Chemical Plant, Seymour 5564 
we 


Miguel Bikon, Robbins 5876 (SEY), 
Dept. Zelaya, Tamla, Seymour 5986 (SEY), 
Dept. Rio San Juan, San Bartolo, Seymour 6238 (BM, F, 
GH, MO, SEY, SMU). 

17. P, tinctum Chase, Contr. U. S. Nat. Herb. 28:62. 1929. 
Mexico. To be expected in Guatemala, 

18. P. notatum Flugge, Monogr. Pasp. 106. 1810. 

S. U. S., Mexico, Guatemala, Honduras, Salvador, Costa Rica, 
Panama, W. I. to Argentina. 
Nicaragua, Dept. Zelaya, El Recreo, Peterson (ENAG), 
Dept. Matagalpa, Matagalpa. Zelaya 2292 (BM, ENAG, F, 
GH, MO, MSU, NY, SEY, SMU, UC, WDP). 
Dept. Chinandega, Corinto, Hitchcock 8615 (US). 
Dept. Managua, El Kodeo, suna de Managua, Garnier 1504 
(GH). 
Managua, Artemio 16 (GH). 
Managua, Seymour 6127 (SEY), 6277 
(SEY, SMU). 
Dept. Masaya, Masaya. Hitchcock 8658. 
Dept. Rio San Juan, San Bartolo. Seymour 6144 (SEY). 
ly. P. minus Fourn., Mex. Pi. 2:6. 1886. 
Texas, Mexico, Guatemala, Costa Rica, Panama, W.I., S. A. 
Nicaragua, Comarca del Cabo, Waspan, 2536 (ENAG). 
Dept. Rio San Juan, San Juan del Norte, Oersted 14107 
(Contr. U. S. Nat, Herb. 28:67. 1929. ) 

20. P. subciliatum Chase, Journ. Washington Acad. Sci. 17: 
4, i. 1. 1927. Panama, Brazil. 

21. P. serpentinum Steudel, Syn. Pl. Glum. 1:22. 1854. 
British Honduras, Trinidad, S. A, 

Nicaragua, Comarca del Cabo, Bihmona. Seymour 5696 (VT), 

22. P, lineare Trin., Gram. Pan. 99. 1826. 

Costa Rica, Cuba, S. A. 

23. P. ciliatifolium Mx., Fl. Bor. Amer. 1:44. 1803. 

U. S., Honduras, Costa Rica (Brittonia 23:302. 1971), Ber- 
muda, Haiti. 

24. P, propinquum Nash, Bull. N. Y. Bot. Gard. 1:291. 1899. 
Fla., Mexico, Honduras, Salvador, Costa Rica, Panama, W. I. 
Very similar to P. ciliatifolium Mx. 

Nicaragua, Comarca del Cabo, Bilwaskarma. Seymour 5856 
(SEY). 
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Dept. Chinandega, Corinto. Hitchcock 8761. 
Dept. Carazo, Jinotepe. Hitchcock 8684. 

AES decumbens Sw., Prodr. Veg. Ind. Occ. 22. 1788. 
British Honduras, Guatemala, Costa Rica, Panama, W. I1.,S.A. 
Nicaragua, Comarcadel Cabo,Chemical Plant, Seymour 5563(VT). 

La Tronquera, Rio Leicus, Molina 14879 (GH), 
V5 U9Za(GEe 
Puente Pozo Azul, Seymour 4575 (VT). 
Dept. Zelaya, Bluefields. Seymour 4128 (VT). 
Madregara. Atwood 3216 (MICH). 
Seymour 3257 (BM, ENAG, F, GH, MO, 
NY, Shy. SMU; UC) WDE wis): 
Puerto Cabezas. Peterson 6 (ENAG). 
Tamla. Seymour 5984 (VT). 
Dept. Chontales, Santo Domingo. Seymour 3383 (VT). 

26. Pi nutans Lam., Tab. Encyel., Vi75. 1791. 

Honduras, Salvador, Costa Rica, Panama, W.I1., S. A., Africa. 
Nicaragua, Comarcadel Cabo, Bilwaskarma. Seymour 4835 (VT). 
Dept. Nueva Segovia, Plan Grande. Seymour 5137 (BM, 

BNAG. bh (GH oOMOs NY) (SBnYS) SMU, .UCGa WwibDi)s 
20. be Peck Ff. Hubb., Proc, Amer, “Acad, 49°495- 
1913. British Honduras; type from pine ridge near Manatee 
Lagoon, Peck 71. Known only from type specimen. 
26. PE. pilosum Lam; Wablo Eneyed. 13175. 1791. 
Costa Rica, Panama, n. S. A. 
Nicaragua, Comarca del Cabo, Bihmona. 


Seymour 5693 (ENAG, SEY). 
Puente Pozo Azul. Seymour 5802 (GH, MO. SEY). 
Dept. Zelaya, Bluefields. Marshall & Neill6486 (BM, ENAG, 
iPS Gis, ive), Slay, Siw, WC))- 
Puerto Cabezas. Svenson 4548a (SEY). 
Tamla. Seymour 5968 (SEY), 
5985 (ENAG, GH, MO, SEY). 

29. P, adoperiens (Fourn.) Chase, Contr. U. S. Nat. Herb. 
28:102, f. 55. 1929. S. Mexico, Guatemala, Salvador. 

30. P. Langei (Fourn.) Nash, N. Amer. Fil. 17:179. LOZ 
Louisiana, Texas, Fla. (FLAS), Mexico (FLAS), Salvador, 
Costa Rica, Cuba, Haiti, Venezuela. 

Nicaragua, Dept. Chinandega, Corinto. Hitchcock 8744. 
Dept. Matagalpa, Matagalpa. Seymour 2166 (VT). 
Dept. Masaya, Masaya. Hitchcock 8630. 

Dept. Carazo, Jinotepe. Hitchcock 8681, 8686, 8724. 
Dept. Rivas, San Juan del Sur. Hitchcock 8606. 
(14) 
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31. P. variabile (Fourn.) Nash, N, Amer. Fl. 17:80. 1912. 
Mexico, Costa Rica. 

32. P. Botterii (Fourn. ) Chase, Journ. Washington Acad. 
Sci. 13:436. 1923. 

S. Mexico, Guatemala, Costa Rica (Brittonia 23:302. 1971). 
Nicaragua, Dept. Matagalpa, Matagalpa. Zelaya 2304 (BM, 
ENAG, F, GH, MICH, MO, MSU, NY, SEY, SMU, 
UC, WDP). 
Dept. Chontales, Apompua. Seymour 2688 (ENAG, F, 
MO; NY; SEY, UC, WDPF). 
Dept. Managua, Tipitapa. Seymour 3436 (SEY). 
Dept. Carazo, Santa Teresa. Atwood 1272 (ENAG, SEY, 
SMU)é Seymour 1325 (VT). 
Dept. Rivas, Rivas, 3904 (ENAG). 
Without definite locality, Garnier 1497 (GH). 
33. P. corcovadense Raddi, Agrost. Braz, 27. 1823. 
S. Mexico, British Honduras, Brazil. 
34. P. affine Steudel, Syn. Pl. Glum. 1:24. 1854. 
S. Mexico, Guatemala. 
35. PR. tenellum Willd., Enum. Pl. 89. 1809. 
Mexico, Guatemala, Salvador, n. S. A, 

36. P. jaliscanum Chase, Contr, U. S. Nat. Herb. 17:240. 
1913. Not known in Central America but occurring in Mexico 
so near to Guatemala that it is to be expected in Guatemala. 

aim. Tonduzii Mez, Repert. Sp. Nov. Fedde 15:72. 1917. 
Costa Rica. Collected only once. So similar to P, jaliscanum 
that according to Chase (Contr. U. S. Nat. Herb. 28:15. 1929) 
it is doubtful whether P, Tonduzii is a good species. 

38. P. ligulare Nees, Agrost. Bras. 60. 1829. 

Guatemala, Brazil. 

39. P. costaricense Mez, Repert. Sp. Nov. Fedde 15:72. 
1917. Guatemala, Honduras (FLAS), Salvador, Costa Rica. 
Nicaragua, Dept. Matagalpa, Matagalpa, La Harmonia, 

Peterson 74 (ENAG). 

40. P. squamulatum Fourn., Mex. Pl. 2:11. 1886. 
Spikelets in pairs. Mexico, Guatemala, Costa Rica, Panama. 
Nicaragua, Dept. Jinotega, San Rafael del Norte. Miller & 

Griscom 143, 144 (Contr. U. S. Nat. Herb. 28 :119. 
1929. 
22, P. lentiginosum Presl, Rel. Haenk. 1:Z218. 1830. 
W. Mexico, Guatemala. 

42. P. paniculatum L., Syst. ed. 10, 2:855. 1759. 

Mexico, British Honduras, Guatemala (FLAS), Honduras, Sal- 
vador, Costa Rica, Panama (FLAS), W. I1., S. A., W. Africa, 
Antipodes. 


Nicaragua, Dept. Zelaya; El Recreo. Peterson 4 (ENAG). 
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Dept. Chinandega, Corinto. Hitchcock 8613. 
Dept. Managua, Zacaton, sierra de Managua. 
Garnier A-1235 (GH). 
Dept. Rivas, Ameya, Maxon 7143 (Contr. U. S. Nat. 
Herb. 28:125. 1929. 
San Juan del Sur, Hitchcock 8594. 
43. P, Blodgettii Chapman, Fl. South. U. S. 571. 1860. 
Spikelets in pairs. 
Fla., Yucatan, British Honduras, Honduras, W. lI. 
44, P, caespitosum Fllgge, Monogr. Pasp. 161. 1810. 
Spikelets in pairs. 
Fla., Yucatan, British Honduras, Guatemala (FLAS), W. I. 
45. P; umbratile Chasey Contr. U. S. Nat. ‘Herb. 287132) 
fig HO5 2G%AS)- Honduras. 
46. P, multicaule Poiret in Lam. Encycl. Suppl. 4:309. 1816. 
S. Mexico, British Honduras, Honduras, Costa Rica, Panama, 
Wis los ne. aoe As 
Nicaragua, Dept. Chinandega, San Cristobal. Garnier 1936(GH). 
Dept. Carazo, Casa Colorado. Seymour 552 (GH, SEY, SMU). 
47. P. pictum Ekman, Ark. fdr Bot. 10!7:11, pl. l, £26309 
Costa TR canines On As 
48. P. clavuliferum Wright, Anal. Acad. Cienc. Habana 8: 
203. STs Mexico, Honduras, Costa Rica, Panama, ne) S.eo- 
Nicaragua, Comarca del Cabo, Waspan 2539 (ENAG); 
Seymour 3678 (BM, GH, SEY, SMU). 
Dept. Zelaya, Puerto Cabezas. Svenson 4546 (VT). 
Tamla. Seymour 5980 (BM, ENAG, GH, 
MO; SEX, SMU): 
Dept. Rio San Juan, San Juan del Norte. 
Seymour 5295b (SEY). 
49. P. parviflorum Rohde, Fltgge, Monogr. Pasp. 98. 1810. 
Costa Rica (Brittonia 23:303. 1971), Panama, Porto Rico, n.S.A. 
50. P, Standleyi Chase, Journ, Washington Acad. Sci. 17: 
146, f.2 3. 92%. Costa Rica (Brittonia 232303. V9 7A)h Panatarar 
51, DP. microstachyum Presl, Rel. Haenk, 1:25. 1830: 
Guatemala, Honduras, Salvador, Costa Rica, Panama, n. S. A, 
Nicaragua, Sierra de Managua, Garnier A-1256 (GH). 
Dept. Managua, Managua. Seymour 741 (F, GH, MO, 
SEY, SMU), 6032 (F, MO). 
Dept. Masaya, Masaya. Hitchcock 8650. 
Dept. Carazo, Jinotepe. Hitchcock 8714. 
Dept. Rivas, Omotepe. | Levy 11387 (Contr, US. WNate 
Herb. 28:155. 1929. 
San Juan del Sur. Hitchcock 8602. 
Dept. Rio San Juan, San Bartolo. Seymour 6239 (SEY). 
[16] 
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52. P. orbiculatum Poiret in Lam., Encycl. 5:32. 1804. 
S. Mexico, British Honduras, Guatemala, Honduras, Salvador, 
Gosta Rica, Panama, W.I1., n. 8S. A. 
Nicaragua, Dept. Zelaya, 
Punta Masaya, Dudey 657 (SEY, SMU). 
Sierra de Managua, Rio Las Nubes, Garnier 1484 (GH). 
Dept. Rio San Juan, San Juan del Norte. Seymour 5287 
(BM, ENAG, F, GH, SEY, SMU). 
Without definite locality, Garnier 4490 (GH). 
53. P. Jiminezii Chase, Contr. U. S, Nat. Herb. 28: 159, 
f. 101. 1929. Costa Rica; knownonly from the type collection. 
54. P. Hitchcockii Chase, Contr, U. S. Nat. Herb. 28:160, 
f. 102. 1929. Guatemala, Salvador, Panama, Colombia, Venezu 
ela. 
55. P. conjugatum Berg, Act. Helv. Phys. Math. 7:129, 
pl. 8. 1762. Fla. to Texas, Mexico, Central America, W.I., 
Suv. 
Nicaragua, Comarcadel Cabo, Bancos de Rio Leicus, Molina(GH). 
Cororia Bush, Seymour 3762 (BM, SEY). 
Waspan. Seymour 3573 (VT). 
Dept. Zelaya, Bluefields. Molina 2058 (GH). 
Between Rio Grande y Wenkalaya, Molina 2221 (GH). 
Braggman's Bluff, Eglesing 288 (GH). 
El Recreo, Peterson 3 (ENAG); Standley 19092 (GH). 
Nueva Guinea. Nelson 5371 (BM, ENAG, F, GH, 
SEY, SMU). 
Punta Masaya. Hamblett 673 (B, BM, ENAG, F, 
GH, MICH, MO, SEY, SMU). 
Punta del Mico. Atwood 4224 (GH, SEY). 
Dept. Chinandega, Chinandega. Baker 2012 (GH). 
El Viejo. Narvaez 2648 (BM, ENAG, F, GH, 
MICH, MO, NY, SEY, SMU, UC, WDP, WIS). 
Dept. Jinotega, Jinotega. Seymour 2172 (VT), 2117a (VT). 
Dept. Chontales, Muhan. Salas & Taylor 3478 (ENAG). 
Dept. Managua, Tipitapa. Seymour 2832 (SEY, SMU). 
Without definite locality, Garnier 4382 (GH). 
55a. P. conjugatum Berg var. pubescens Doell in Mart., Fl. 
Bras. 2°:55. 1877. Guatemala, Salvador, Panama. 
56. P. dilatatum Poiret in Lam., Encycl. 5:35. 1804. 
Dallis Grass. U. S., Guatemala, Salvador, Costa Rica. Intro- 
duced from S. A, 
57. P. Urvillei Steudel, Syn. Pl. Glum. 1:24. 1854. Vasey 
Grass. SE. U. S., Guatemala, Cuba, S. A., Hawaii. 
58. P. fasciculatum Willd., Flugge, Monogr. Pasp. 69:1810. 
British Honduras, Guatemala (FLAS), Salvador, Panama(FLAS), 
utes 5 oS. A, 
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Nicaragua, Dept. Zelaya, El Recreo. Peterson 20 (ENAG). 
Macantaca Creek. Allen 6494 (GH). 

59. BP. virgatum L., Syst. Wat. ed. 10, 2:855.01759, 
Texas, Mexico, British Honduras, Guatemala, Salvador, Costa 
Rica, Panama, Wi. 1., S. A. 

60. P. conspersum Schrader; Schultes, Mant. 2:174. 1817. 
S. Mexico, British Honduras, S. A. 

Nicaragua, Dept. Matagalpa, Matagalpa, Rio Las Canas. 
WMw 24009 (US). 

61. P. hispidum Swallen, Contr. U. S. Nat, Herb. 29 (9): 
414-415. 1950. Guatemala. 

62. P, acutum Chase, Journ. Washington Acad. Sci. 17:146, 
f. 4. 1927. Panama, duplicate oftype, Killip 4003 (US); Brazil. 

63. P, plenum Chase, Contr. U, S. Nat. Herb. 28:202, 

f. 122. 1929. Guatemala, Honduras, Costa Rica, Panama, 
(FLAS); n. 'S., A. 
Nicaragua, Dept. Zelaya, CornIs. Atwood 4264 (GH, VT). 

64. P, arundinaceum Poiret in Lam., Encycl. Suppl. 4:310. 
1816. Guatemala, W. I., n. S. A. 

65. P, millegrana Schrader in Schultes, Mant. 2:175. 1824. 
E. Mexico, British Honduras (reported), Guatemala, Honduras, 
Salvador, W. I1., n. S. A. 

66. P, densum Poiret in Lam., Encycl. 5:32. 1804. 
Panama.siwWis lasioeAe 

67. P. coryphaeum Trin., Gram, Pan. 114. 1826. 

British Honduras, Panama, Trinidad, n. S. A. 

68. P. plicatulum Mx., Fl. Bor. Amer. 1:45. 1803. 

Blades 10-50 cm long. SE. U. S., Guatemala, Honduras, Sal- 

vador, Costa Rica, Panama, W.I1., S. A. 

Nicaragua, Dept. Masaya, Masaya. Hitchcock 8642. 
Dept. Carazo, Jinotepe. Hitchcock 8691 (US), 8696 (US). 
Dept. Rio San Juan, San Carlos. Atwood 2022 (SEY, SMU). 
Without definite locality, Garnier 4489 (GH). 

69. P. centrale Chase, Journ. Washington Acad. Sci. 17:145, 
f. 2. 1927. Salvador, Costa Rica, Panama. 

Nicaragua, Dept. Chinandega, Corinto. Hitchcock 8754. 

70. P. convexum H. & B., in Flugge, Monogr. Pasp. 175. 
1810. Mexico, Guatemala, Salvador, Cuba, Trinidad, n. S. A. 
Nicaragua, Dept. Nueva Segovia, Dipilto. Seymour 6368 

(BM, ENAG, F, GH, MO, SEY, SMU). 
Dept. Masaya, Masaya. Hitchcock 8659 (US). 
Dept. Carazo, Casa Colorado.- Dudey 504 (B, ENAG, F, 
GH, MICH, MO, MSU, NY, UC, WDP); 
Seymour 551 (BM, ENAG, SEY, SMU). 
Jinotepe, Hitchcock 8703. 
Without definite locality, Garnier 1543 (GH). 
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71. P. Boscianum Flulgge, Monogr. Pasp. 170. 1810. 
SE. a Guatemala, Panama, Porto Rico, n. Brazil. 

Li Ps Gardnerianum Nees, Journ. Bot. Kew Misc. 2:103. 
1850. Panama, S. A. 

73. P. pulchellum Kunth, Mem. Mus. Hist. Nat. 2:68. 1815. 
British Honduras, Guatemala, n. S. A. 
Nicaragua, Dept. Zelaya, Puerto Cabezas. Peterson 27 

(ENAG); Svenson 4546a (SEY). 

74, P. fimbriatum HBK., Nov. Gen. & Sp. 1:93, pl. 28.1816. 
Panama, W.I1., n. S. A., Hawaii. 

75. PB. saccharoides Nees in Trin. Gram. Icon. 1:pl. 107. 
1827. Costa Rica, Panama, W. I., n. S. A. 


EXCLUDED SPECIES 
Paspalum erianthum Nees 


Reported in but its occurrence there later denied. 


STATISTICAL SUMMARY: number of species of PASPALUM: 


Previously known in Nicaragua a3 
New to Nicaragua 6 
Total known in Nicaragua 29 


Known, not in Nicaragua, but in 
other parts of Central America 44 


Total known in Central America 1(2) 
Additional species to be expected 

in Central America 2 
Total treated in this article 5 


ABBREVIATIONS used in this article which may not be already 
familiar. 
AMN, Atwood, John T., Jr., Steven A. Marshall, and 
David A. Neill, collectors 
Bth., Bentham 
C. & S., Chamisso & Schlechtendal 
DHN, Dudey, David A., R. Bruce Hamblett and 
Charles E. Nichols, collectors 
ENAG, Herbarium of the Escuela Nacional de Agricultura y 
Ganaderia, Managua, Nicaragua 
- Hubb., F. Tracy Hubbard 
B., Humboldt & Bonpland 
C., Hitchcock & Chase 
Hk., Hooker 
MHV, Maxon, W. R., A. T. Valentine and 
A. D. Harvey, collectors 
Mx., Michaux, André 
R. & P., Ruiz & Pavon 


vue 
H. & 
H. & 
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ABBREVIATIONS, cont. 
R. & S., Roemer & Schultes 
S. A., South America 
SEY, Herbarium of Frank C. Seymour 
WDP, Herbarium of St. Norbert College, West De Pere, Wis. 
W.41., West Indies 
WMW, Williams, Louis O., Antonio Molina R., 
and Terua P. Williams, collectors 
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article. 
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Chase, Agnes, North American Species of Paspalum, Contr. U. 
S. Nee, I8ieisly, Zise joists Il, Mosil@, NSZ9- 

Swallen, J. R., Gramineae of Panama, Ann. Mo, Bot. Gard. 
30:104-280. 1943. 

Swallen, J. R., New Grasses from Mexico, Central America 
and Surinam, Contr. U. S. Nat. Herb. 29:395-428. 1950. 

Chase, Agnes, Manual of Grasses of the United States. 1950. 

Swallen, J. R., Grasses of Guatemala, Fieldiana 24: part Il, 
1-390. 1955. 


INDEX 
To species and synonyms of PASPALUM in Central America. 
Numbers refer to pages in the Key except that the last number 
refers to the Annotated List. 


acuminatum Raddi 3, 12 conspersum Schrader 8, 18 
acutum Chase 9, 18 contractum Pilger 3, 12 
adoperiens (Fourn. ) Chase Comiresaiian Jar, fe 1 Aa So ile 
10, 14 corcovadense Raddi 11, 15 
affine Steudel 11, 15 coryphaeum Trin. 11, 18 
arundinaceum Poiret 10, 18 costaricense Mez 7, 15 
crassum Chase 3, 12 
Blodgettii Chapman 5, 16 cymbiforme Fourn. 4, 11 
Boscianum Flttgge 2, 19 
Botterii (Fourn,. ) Chase decumbens Sw. 5, 13 
epoca densum Poiret 10, 18 
dilatatum Poiret 9, 17 
caespitosum Flugge 5, 16 Ghigincenttan My Ba tp IZ 
candidum (H. & B.) Kunth 
35 I elatum Rich. = arundinaceum 
centrale Chase 8, 18 
ciliatifolium Mx, 4, 13 fasciculatum Willd. 8, 17 
clavuliferum Wright 5, 16 fimbriatum HBK, 2, 19 


conjugatum Berg 6, 17 
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INDEX, cont. 


Gardnerianum Nees 4, 19 


heterotrichon Trin. 3, ll 
hispidum Swallen 11, 18 
Hitchcockii Chase 6, 17 
Humboldtianum Fltigge 4, 12 


jaliscanum Chase 10, 15 
Jimenezii Chase 7, 17 


Langei (Fourn. ) Nash 8, 14 
lentiginosum Pres] 6, 15 
ligulare Nees 9, 15 

lineare Trin. 7, 13 
lividum Trin. 2, 12 


microstachyum Presl 5, 16 
millegrana Schrader 10, 18 
minus Fourn. 7, 13 
multicaule Poiret 6, 16 


notatum Flugge 7, 13 
nutans Lam. 5, 14 


orbiculatum Poiret 6, 17 


paniculatum L. 6, 15 
parviflorum Rohde 6, 16 
Peckii F. T. Hubb. 10, 14 
pectinatum Nees 3, 12 


pictum Ekman 5, 16 

pilosum Lam. 10, 14 

plenum Chase 11, 18 

plicatulum Mx. 9, 18 

propinquum Nash 4, 13 

prostratum Scribner & Merrill 
Sell 

pulchellum Kunth 4, 19 


repens Berg 3, 6, 12 


saccharoides Nees 9, 19 
scabrum Scribner 3, 12 
serpentinum Steudel 7, 13 
squamulatum Fourn. 5, 15 
Standleyi Chase 7, 16 
stellatum H. & B. 3, 11 
subciliatum Chase 7, 13 


tenellum Willd. 5, 9, 15 
tinctum Chase 2, 13 
Tonduzii Mez 10, 15 
trachycoleon Steudel 4, 11 


umbratile Chase 10, 16 
Urvillei Steudel 9, 17 


vaginatum Sw. 2, 7, 12 
variabile (Fourn. ) Nash 8, 15 
virgatum L. 8, 18 


CONCERNING FLANTS OF THE CAUCASUS 


Otte & Isa Degener 


After attending mostly fascinating lectures at the XII 
Internatienal Botanical Congress in Leningrad, we joined 
Field Trip Number 1 to the Caucasus July 11-18, 1975. It 
was conducted by Dr. Anatel I. Galushko, long Professor 
of Checheno-Ingushetia University, ably assisted as bot- 
anists and translators by his wife, his daughter and his 
Graduate Assistant Nemireva Lyssi (Ludmila). 


One of us, a native New Yorker, knows the flora of that 
general region; the other, a native Berliner, knows that of 
Germany; and both of us, having toured Japan, have an ink- 
ling of what the flora of that new isolated archipelago is 
like, When we botanized during this Russian tour, we re- 
cognized many genera that we had seen in Eastern North A= 
merica, Germany and Japan. These are of course the off- 
spring of the ancient circumpolar flora, offspring forced 
south by an increasingly frigid climate. We collected re- 
presentative specimens during the trip for the New York 
Botanical Garden and for the University ef Massachusetts, 


Many of our questions regarding our collection were re= 
cently answered on receiving from Dr. Galushko his newly 
published book printed in the Cyrillian alphabet. The 
text is illegible te us except for 530 plant binomials giv- 
en in the Latine Moreover as 130 species are illustrated by 
the author, we were intrigued to recognize strange species 
in such familiar genera as Acer, Aconitum, Ajuga, Allium, 
Ambrosia, Asarum, Asperula, Betula, Campanula, Carpinus, 
Centaurea, Centaurium, Clematis, Convolvulus, Datura, Del- 

hinium, Dentaria, Dryas, Bmpetrum, Buonymus, Euphorbia 8. 
Se, Fagus, Festuca, Gentiana, Helleborus, Inula, Medicago, 
Moneses, Monotropa, Ostrya, Oxalis, Pedicularis, Plantago, 
Pyrus , ercus, Rhamnus, Rhodedendron, Rosa, Salsola, Saxi- 
fraga, Scrophularia, Sec Secale, Silene, Selanun, ” Spiraes A “Sti= 
B®, Teucrium, Thymus, “Tilia, Ulmus, Vaccinium, Valeriana, 
Veronica and Violae 


Now that the reader is attracted to this boek, we need 
no longer hesitate to give its somewhat awesome title. 
Translated into English, it is "The Vegetation and Flora of 
Chechene=-Ingushetia." The area cevers the little-known 
eastern part ef the Terek River basin, East Caucasus. As 
neighboring, better known regions harber many endemic angie= 
sperms, Dr. Galushko expressed his cenvictien te us that 
"without deubt there are mere than 100" still to be discev- 
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ered in this relatively unknown area. In his 120 page book 
are numereus chapters, such as cencerning the Character of 
the yegetation, illustrated with an eriginal map en page 163 
Botanical-Geographical Regions, with special emphasis on 
arid regions united by the author under a "Paleidagestani- 
an District," on pe 673 Useful Plants, p. 713 Edible .and 
Poisonous Mushrooms, illustrated in color, p. 94; and 
Plants Requiring Protection, »- 113. 


We prefer a few orthographic changes, such as using Spi- 
raea for p- 503 Linnaea, p- 573 artemisiifolia, as the com- 
bination is derived from “artemisia" rather than from "are 
temisa," p. 93; halepense, pe. 93. We regret this volume 
lacks an index, an oversight beyond the author's control; 
this can be supplied in a second edition. Regarding copies 
and cost, write Dept. of Botany, University, Pushkin Ste, 
Stavropol, U.S.S. Russias 


NOTES ON NEW AND NOTEWORTHY PLANTS. LXXXVI 


Harold N. Moldenke 


CITHAREXYLUM ULEI var. OBOVATUM Moldenke, var. nov. 

Haec varietas a forma typica speciei recedit laminis folio-— 
rum obovatis vel obovalibus. 

This variety differs from the typical form of the species 
in its leaf-blades being oboval or obevate in shape. 

The type of the variety was collected by Richard Evans Schul- 
tes (no. 3388) at Puerto Asfs and its vicinity, on the Rfo Putu- 
mayo, Colombia, at about 285 m. altitude, on March 9 or 10, 
1942, and is deposited in the Britten Herbarium at the New York 
Botanical Garden. The collector describes the plant as a small 
tree and reports the vernacular name "cauchilla". 


CLERODENDRUM TERNIFOLIUM var. VELUTINOSUM Moldenke, var. nov. 

Haec varietas a forma typica speciei laminis foliorum subtus 
dense velutinosis differt. 

This variety differs from the typical form of the species in 
having the lower leaf-surfaces densely velutinous—tomentose. 

The type of the variety was collected by Santiago Lépez— 
Palacios (no. 3905) at Ibagué, Tolima, Colombia, on October 8, 
1975, and is deposited in my personal herbarium at Plainfield, 
New Jersey. The collector describes the plant as "Arbuste de 
unos 3m. Envés ligeramente indumentade y velutinoso, Flores 
blancas" and reports the common name "jarmfn". 


130 PHYTOLOGIA Vol. 33, no. 2 


LANTANA CAMARA var. SPLENDENS (Medic.) Moldenke, comb. & stat. 
NOV. 
Lantana splendens Medic., Act. Acad. Theod. Palat. Phys. 3: 


226——227. 1775. 


ADDITIONAL NOTES ON THE ERIOCAULACEAE. LX 


Harold N. Moldenke 


PAEPALANTHUS RIGIDULUS Mart. 

ra eae bibliography: Moldenke, Phytologia 33: 48 & 58. 
1976. 

Silveira (1928) cites A. Silveira 826 from Minas Gerais, col- 
lected at Lavras Novas in 1927, while Ruhland (1903) cites only 
the type collection and P. Clausen s.n. from Bahia in the Vienna 
herbarium. The species is apparently very closely related to P. 
bromelioides Alv. Silv., P. corymbosus (Bong.) Kunth, P. lanceo- 
latus Korn., P. melaleucus (Bong.) Kunth, and P. vellozioides 
Korn. It has been collected in anthesis in September and October. 

The Ackerman s.n. and Martius 87h, distributed as P. rigidu= 
lus, are actually P. melaleucus (Bong.) Kunth. 

Citations: BRAZIL: Bahia: Martius s.n. [Rio de Contas; Mac- 
bride photos 18722] (B—isotype, B--isotype, Mu--type, N—photo 
of type, W—photo of type, Z--isotype). MOUNTED ILLUSTRATIONS: 
drawings & notes by Kornicke (B). 


PAEPALANTHUS RIGIDUS (Bong.) Kunth, Enum. Pl. 3: 515. 181. 
Synonymy: Eriocaulon rigidum Bong., Mém. Acad. Imp. Sci. St. 
Pétersb., ser. 6, 1¢ 621. 1631 [not E. rigidum Mart., 181]. 


raepalanthus rigidus Kunth apud Korn. in Mart., Fl. Bras. 3 (1): 
327. 1863. Dupatya rigida (Bong.) Kuntze, Rev. Gen. Pl. 2: 76. 
1891. Dupatya rigida Kuntze apud Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 1, 145. 1902. 

Bibliography: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 
6, 1: 621. 1831; Bong., Ess. Monog. Erioc. 21--22. 18313 Bong., 
Mém. Acad. Imp. Sci. St. Pétersb., ser. 6, 3: pl. 21. 18353 
Steud., Nom. Bot., ed. 2, 1: 586. 180; Kunth, Enum. Pl. 3: 515, 
530, 572, 61h, & 625. 1841; Mart., Flora 2h, Beibl. 2: 35 & 36. 
1815 D. Dietr., Syn. Pl. 5: 261. 18523; Steud., Syn. Pl. Glum. 
2: (Cyp.] 27h & 33h. 18553 Korn. in Mart., Fl. Bras. 3 (1): 
327-328 & 507. 1863; Kuntze, Rev. Gen. Pl. 2: 76. 18915 Jacks. 
in Hook. f. & Jacks., Ind. Kew., imp. Ab. 1s 879 (1893) and imp. 
1, 2: O02. 1894; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 
145. 1902; Ruhl. in Engl., Pflanzenreich 13 (4-30): 189, 19h, 
28h, 287, & 291. 1903; Alv. Silv., Fl. Mont. 1: 12. 1928; Stapf, 
Ind. Lond. 3: 91. 1930; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 
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2, 145. 19413 Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 
879 (1946) and imp. 2, 2: 02. 1946; Moldenke, Known Geogr. Dis- 
trib. Erioc. 15, 31, 39, & 53. 1946; Moldenke, Known Geogr. Dis- 
trib. Verbenac., (ed. 2], 87 & 211. 1949; Moldenke, Phytologia lj: 
203. 1953; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 145. 1959; 
Moldenke, Résumé 102, 282, 291, & 89. 1959; Moldenke, Résumé 
Suppl. 1: 22. 1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 
3, 1: 879 (1960) and imp. 3, 2: 02. 1960; Tomlinson in C. R. 
Metcalfe, Anat. Monocot. 3: 175, 18h, 186, 187, & 191. 1969; Mol- 
denke, Fifth Summ. 1: 166 & 85 (1971) and 2: 510, 589, & 957. 
1971; Moldenke, Phytologia 25: 155 (1973), 26: 202, 29, 250, & 

5 lade 29: 313 & 31h (197), 29: 499 (1974), and 30: 27h. 
197 . 

Illustrations: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 
6, 33 pl. 21, 1835. 

This species is apparently based on L. Riedel 1414 from "bei 
Tejuco, an etwas feuchten Ortlichkeiten hoherer Berge", Minas Ger- 
ais, Brazil, probably deposited in the Leningrad herbarium. The 
original (1831) description is "Caule ramoso, folioso, inferne 
denudato, oblique striato; ramis brevibus, erectis; foliis amplex- 
icaulibus, erectis, lanceolatis, acuminatis, planiusculis; pedun- 
culis sub-pubescentibus; vaginis glabris." The Eriocaulon rigi- 
dum Mart., referred to in the synonymy above, is a synonym of P. 
falcifolius Korn. 

Paepalanthus rigidus is obviously closely related to P. bras- 
iliensis (Mart.) Mart., P. ciliatus (Bong.) Kunth, and P. polyan- 
thus (Bong.) Kunth. Ruhland (1903) cites only the original col- 
lection, but Silveira (1928) cites A. Silveira 490 from the Serra 
do Chrystaes in Minas Gerais, Brazil, collected in 1908. Martius 
notes for his unnumbered collection, cited below, "Pili bractea- 
rum perigoniorumque tuberculatij in P. rigido Kth. non tubercu- 
lati", but I am not convinced that this is an important character. 

The Archer 111 and M. A. Chase 1029, distributed as P. 
rigidus, are actually P. denudatus Korn., Martius 880 is a cotype 
collection of P. falcifolius Korn., P. Clausen s.n. [Aug.~April 
1840] is P. hilairei Kérn., and Martius 888 is P. hilairei var. 
maximiliani Ruhl. 

Citations: BRAZIL: Minas Gerais: Martius s.n. [in Serro Frio] 
(Mu); L. Riedel 141) (B--isotype, N--photo of isotype, S--iso- 
type, Ut--376—isotype, Z—photo of isotype). MOUNTED ILLUSTRA- 
TIONS: drawings & notes by Kornicke (B). 


PAEPALANTHUS RIPARIUS Moldenke, N. Am. Fl. 19: 2—)3. 1937. 
Bibliography: Moldenke, N, Am. Fl. 19: 42—3. 1937; Moldenke, 
Phytologia 1: 33h, 351, & 361. 1939; Leén, Fl. Cuba, imp. 1, 1: 
283. 1946; Moldenke, Alph. List Cit. 1: 18). 196; Moldenke, 
Known Geogr. Distrib. Erioc. 5 & 53. 1946; Hill & Salisb., Ind. 
Kew. Suppl. 10: 158. 1947; Moldenke, Known Geogr. Distrib. Ver- 
benac., [ed. 2], hy & 211. 1949; Moldenke, Résumé 52 & 4,89. 1959; 
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Moldenke, Fifth Summ. 1: 97 (1971) and 2: 957. 1971; Leén & Alain, 
Fl. Cuba, imp. 2, 1: 283 & 428. 197k. 


PAEPALANTHUS ROBUSTUS Alv. Silv., Fl. Serr. Min. 53. 1908 [not Pe 
robustus Gleason, 1931]. 

Synonymy: Paepalanthus robustns Alv. Silv., Fl. Mont. 1: pl. 
128, sphalm. 1928. 

Bibliography: Alv. Silv., Fl. Serr. Min. 53. 1908; Fedde & 
Schust. in Just, Bot. Jahresber. 6 (2): 4. 1923; Alv. Silv., 
Fl. Mont. 1: 194--195 & 12, pl. 128. 1928; A. W. Hill, Ind. 
Kew. Suppl. 8: 169. 1933; Wangerin in Just, Bot. Jahresber. 57 
(1): 477. 19375; Fedde in Just, Bot. Jahresber. 59 (2): 19. 19393 
Worsdell, Ind. Lond. Suppl. 2: 18). 1941; Moldenke, Known Geogr. 
Distrib. Erioc. 15 & 53. 196; Moldenke, Phytologia 2: 380. 197; 
Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 211. 
1949; Moldenke, Phytologia : 203. 1953; Mendes Magalhaes, Anais 
V Reun. Anual Soc. Bot. Bras. 236-237, 266—267, & 293. 1956; 
Moldenke, Résumé 102, 328, & 489. 1959; Renné, Levant. Herb. 
Inst. Agron. Minas 71. 1960; Moldenke, Fifth Summ. 1: 166 (1971) 
and 2: 589 & 957. 1971; Moldenke, Phytologia 29: 83 (197) and 
30: 267. 1975. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 128. 1928. 

The type of this species was collected by Aivaro Adolpho da 
Silveira (no. 364) "In campis arenosis, prope Capo Redondo, in 
Serra do Cipé", Minas Gerais, Brazil, in April, 1905, and is de- 
posited in the Silveira herbarium. 

The P. robustus Gleason, referred to above, is now known as 
P. gleasonii Moldenke. 

Recent collectors have found P. robustus growing "in wet sand 
of grassland and sedgeland with shrubby areas and with sandstone 
and quartzite rocks and derived soils" and "in wet campo in area 
of campo and gallery margin", at altitudes of 1295—1300 m. 
flowering in February and November. Mendes Magalh%es (19565 as- 
serts that it blooms from January to August. Irwin and his as- 
sociates refer to the plant as "acaulescent", with light-gray 
flower—heads. 

Material has been misidentified and distributed in some her— 
baria as P. plumipes Alv. Silv. On the other hand, the Mello 
Barreto 2518 [Herb. Jard. Bot. Belo Horiz. 10676; Herb. U. S. 
Nat. Arb. 236372], distributed as P. robustus, is P. plumipes. 

Citations: BRAZIL: Minas Gerais: Irwin, Maxwell, & Wasshausen 


20532 (N)s Tryon & Tryon 6782 (N, Z). 


PAEPALANTHUS RORAIMENSIS Moldenke, Phytologia 2: 380, nom. nud. 
(1947), Alph. List Cit. 3: 975, hyponym (199), Fieldiana 
Bot. 28 : 121—122 e 1951 e 
Bibliography: Moldenke, Phytologia 2: 380. 1947; Moldenke, 
Known Geogr. Distrib. Verbenac., [ed. 2], 6 & 211. 199; Mol- 
denke, Alph. List Cit. 3: 975. 199; Moldenke, Fieldiana Bot. 
28: 121-122. 19513 Moldenke, Phytologia : 203. 1953; J. A. 
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Steyerm., Fieldiana Bot. 28: 1157. 1957; Moldenke, Résumé 72, 75, 
& 489. 1959; G. Taylor, Ind. Kew. Suppl. 12: 101. 19593 J. A. 
Steyerm., Act. Bot. Venez. 1: 223. 1966; Moldenke, Phytologia 20: 
297. 1970} Moldenke, Fifth Summ. 1: 125 & 130 (1971) and 2: 957. 
1971. 

Collectors have found this plant growing below waterfall spray 
among boulders or talus from sandstone bluffs at altitudes of 
1,00—2620 meters, flowering in August, September, November, De- 
cember, and March. The Maguires describe it as "frequent" in wet 
or boggy areas on "montane slopes of escarpment". 

Material has been misidentified and distributed in some her- 
baria as P, fraterms N. E. Br. and P. schomburgkii Klotzsch. 

Citations: VENEZUELA: Bolfvar: Bernardi 92) (N); B. Maguire 


33383 (N), 334h9 (N); Maguire & Maguire 0391a (Mu, N); Vareschi 
& Foldats 92h (N). GUYANA: Abbensetts 6 (K); Ule 8553 (K). 


PAEPALANTHUS RUFESCENS Alv. Silv., Fl. Mont. 1: 10)—106, pl. 57 
(2) & 65. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 10h—-106 & 412, pl. 57 
(2) & 65. 1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 
1937; A. W. Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. 
Lond, Suppl. 2: 18). 191; Moldenke, Known Geogr. Distrib. Er- 
doc. 15 & 53. 1963 Moldenke, Known Geogr. Distrib. Verbenac., 
(ed. 2], 87 & 211. 19493 Moldenke, Résumé 102 & 489. 19595 Mol- 
denke, Fifth Summ. 1: 166 (1971) and 2: 957. 1971. 

: egeimamadeadl Alv. Silv., Fl. Mont. 1: pl. 57 (2) & 65. 
1928. 

This species is based on A. Silveira 512 from "In umbrosis, 
sub rupibus, locis arenosis, in campis altis inter Pouso Alto et 
Serro", Minas Gerais, Brazil, collected in April, 1907, and de- 
posited in the Silveira herbarium. Silveira (1928) says of the 
species: "A P. brunnescente cum quo valde affinitatem habet, 
pilis acutis et foliis latioribus praecipue differt". Thus far 
it is known only from the original collection. 


PAEPALANTHUS RUFICEPS Ruhl. in Engl., Pflanzenreich 13 (l-30): 
14). 1903 [not P. ruficeps Korn., 1975]. 

ov Paepalanthus ruficeps Alv. Silv., Fl. Mont. 1: 412. 
1928. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (l-30): 126, 1hh, 
1h5, & 291. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Alv. Silv., 
Fl. Mont. 1: 88 & 12. 1928; Ruhl. in Engl. & Prantl, Nat. Pflan- 
zenfam., ed. 2, 15a: 51. 1930; Moldenke, Known Geogr. Distrib. Er- 
ioc. 15 & 53. 1963 Moldenke, Known Geogr. Distrib. Verbenac., 

[ed. 2], 87 & 211. 199; Moldenke, Résumé 102 & 1,89. 1959; Renné, 
Levant. Herb. Inst. Agron. Minas 71. 1960; Moldenke, Fifth Sum. 

1s 166 (1971) and 2: 957. 1971; Moldenke, Phytologia 29: 330 (197k), 
30: 5h (1975), and 31: Ok. 1975. 

This species is based on Glaziou 19959 and Schwacke 8,81 from 
thr Diamantina region of Minas Gerais, Brazil, the former collected 
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at Serra dos Cristaes and the latter at Biribiry, both deposited 
in the Berlin herbarium where the Glaziou specimen was photo- 
graphed by Macbride as his type photograph number 1061. Silveira 
(1928) cites an additional A. Silveira 8) from Guinda, Minas 
Gerais, collected in 1908. Ruhland (1903) comments that the 
"Species capitulorum et foliorum consistentia valde insignis, sed 
Paepalantho capitoni Koern. certe affinis". Thus far it is known 
only from these three collections. 

Citations: BRAZIL: Minas Gerais: Glaziou 19959 [Macbride 
photos 1061] (B—cotype, N--photo of cotype, N—photo of cotype, 
W—photo of cotype, Z—cotype); Schwacke 8/81 (B--cotype) . 


PAEPALANTHUS RUFO—ALBUS Alv. Silv., Fl. Mont. 1: 94—96, pl. 60 & 
61. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 996 & 12, pl. 60 & 
61. 1928; Prain, Ind. Kew. Suppl. 3: 200. 1908; Wangerin in Just, 
Bot. Jahresber. 57 (1): 77. 19373 Worsdell, Ind. Lond. Suppl. 2: 
18). 19413 Moldenke, Known Geogr. Distrib. Erioc. 15 & 53. 19165 
Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 211. 
19493 Moldenke, Résumé 102 & 89. 1959; Moldenke, Fifth Sum, 1: 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 60 & 61. 1928. 

The type of this species was collected by Alvaro Adolpho da 
Silveira (no. 695) “In campis arenosis, locis petrosis, prope Di- 
amantina", Minas Gerais, Brazil, in April, 1918, and is deposited 
in the Silveira herbarium. The species thus far is knowm only 
from the original collection. 


PAEPALANTHUS SALTICOLA Herzog in Fedde, Repert. Spec. Nov. 29: 
207—208, pl. 121, fig. i—t. 1931. 

Bibliography: Herzog in Fedde, Repert. Spec. Nov. 29: 207— 
208, pl. 121, fig. 1—t. 19313 A. W. Hill, Ind. Kew. Suppl. 93 
200. 1938; Fedde in Just, Bot. Jahresber. 59 (2): 20. 19393 Wan- 
gerin & Krause in Just, Bot. Jahresber. 60 (1): 455 [73]. 19h]; 
Worsdell, Ind. Lond. Suppl. 2: 18. 1913 Moldenke, Known Geogr. 
Distrib. Erioc. 15 & 53. 1946; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 87 & 211. 1993 Moldenke, Phytologia : 203. 
19535; Moldenke, Résumé 102 & 4,89. 19593 Moldenke, Fifth Sum, 1: 
166 (1971) and 2: 957. 1971. 

Tllustrations: Herzog in Fedde, Repert. Spec. Nov. 29: pl. 121, 
fig. i--t. 1931. 

This species is based on two collections by Freiherr Philipp 
von Liitzelburg -- no. 23906 collected at "Tiguité, Uira Poco, 
Uferwald" and no. 23912 collected at "Papori, Trinidade am Fall" 
in Alto Amasénas, Amazonas, Brazil, and deposited in the herbar- 
ium of the Botanische Staatssammlung in Munich, where the latter 
was photographed by Macbride as his type photograph number 18725. 

Herzog (1931) comments that "Bei der vorliegenden neuen Art, 
die in der Kelch- und Blumenblattern an P. oyapockensis erinnert 
aber durch viele Merkmale wie Verzweigung, Blattinsertion und 
Stellung, kleinere Kopfchen, breitere Brakteen und die Form der 
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Narbenschenkel und Anhangsel von ihm gut unterschieden ist, be- 
obachtet man sehr schon ein Verhalten der Petalen, das wohl oft- 
ers vorkommt (obschon z.B. Ruhland nichts daruber erwahnt), aber 
hier besonders stark hervortritt namlich das relative Zuriickblei- 
ben der Petalen in der Entwicklung inter den Sepalen und dem Gy- 
baecium. Zu einer Zeit in der die Narbenschenkel schon nahe zu 
belegungsfahig sind findet man von den Kronblattern kaum eine 
Spur. Sie erscheinen dann in Form von Haarbiischeln innerhalb der 
vollentwickelten Sepalen, wachsen aber unter Ausbildung einer 
wasserhell durchsichtigen Spreite rasch heran und sie schliess— 
lich beim Welken fer Narbenschenkel voll entfaltet. In diesem 
Zustand biegen sie ihre Spitzen ein und verkleben mit den Narben- 
schenkeln und Anhangseln des Griffels zu einer in der Mitte ein 
gedruckten an 3 Stellen (zwischen den Petalen) apaltartig durch- 
gebrochenen Kuppel. Sie sind in diesem Stadium nur noch schwer 
abzulosen und zerreissen leicht. Die Einbiegung an der Spitze 
finder aber schon vorher statt und in diesem Zustand (der Frucht- 
knoten ist schon angeschwollen und enthalt halbreife Samen) ist 
auch noch der Bau der Narbenschenkel und Anghangsel zu erkennen. 
Die Narbenschenkel sind bandartig abgeflacht an der Spitze in 2 
kurze Lappchen gespalten. Dazwischen stehen die ebenso langen 
dunnen nur on der Spitze keulig antennenartig angeschwollenen 
Anhangsel. Die Unterbringung diese neue Art bei der Untersek- 
tion Polyactis von Eriocaulopsis ist mur provisorisch. Bezieh- 
ungen, wenn auch schwacher Art, zeigen sich noch zu den 'Lepto- 
cephali' von Eupaepalanthus." 

The plant has been collected in flower and fruit in December. 
To me it bears very striking resemblance to P. tatei Moldenke, 
but thus far it is known only from the cotype collections. More 
material would be welcomed to decide this question. 

Citations: BRAZIL: Amaz6nas: Liitzelburg 23906 (Mu—cotype), 
23912 |Macbride photos 18725] (Mu—cotype, N—photo of cotype, 
W—photo of cotype, Z—cotype). 


PAEPALANTHUS SAXATILIS (Bong.) Korn. in Mart., Fl. Bras. 3 (1): 
365. 1863. 

Synonymy: Eriocaulon saxatile Bong., Mém. Acad. Imp. Sci. St. 
Pétersb., ser. 6, 1: 625, 1831. Paepalanthus saxatilis Korn. in 
Mart., Fl. Bras. 3 (1): 365. 1863. Dupatya saxatilis (Bong.) 
Kuntze, Rev. Gen. Pl. 2: 746. 1891. Dupatya saxatilis Kuntze 
apud Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 145. 1902. 

Bibliography: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 
6, 1: 625. 18313 Bong., Ess. Monog. Erioc. 25. 1831; Bong., Mém. 
Acad. Imp. Sci. St. Pétersb., ser. 6, 5: 19, pl. 30. 1839; 
Steud., Nom. Bot., ed. 2, 1: 586. 1840; Kunth, Enum. Pl. 3: 573 
& 614. 1841; Walp., Ann. Bot. Syst. 1: 890. 181,93 D. Dietr., Syn. 
Pl. 5: 266. 1852; Steud., Syn. Pl. Glum. 2: [Cyp.] 276 & 33h. 
1855; Korn. in Mart., Fl. Bras. 3 (1): 365—366, 369, & 507. 
1863; Kuntze, Rev. Gen. Pl. 2: 76. 18913; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 1: 879 (1893) and imp. 1, 2: 02. 
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189); Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 15. 19023 
Ruhl. in Engl., Pflanzenreich 13 (l-30): 10, 125, 132, 136, 28h, 
287, & 291. 1903; Alv. Silv., Fl. Mont. 1: 13. 1928; Stapf, Ind. 
Lond. 3: 91. 1930; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2 
145. 1911; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 879 
(1946) and imp. 2, 2: 02. 19463; Moldenke, Known Geogr. Distrib. 
Erioc. 15, 31, 39, & 53. 1946; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 87 & 211. 199; Moldenke, Phytologia ): 203. 
1953; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 1959; 
Moldenke, Résumé 102, 282, 292, 328, & 489. 1959; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 879 (1960) and imp. 3, 
2: 02. 1960; Renné, Levant. Herb. Inst. Agron. Minas 71. 1960; 
Tomlinson in C. R. Metcalfe, Anat. Monocot. 3: 190. 1969; Molden- 
ke, Phytologia 20: 120 & 257. 1970; Moldenke, Fifth Sum. 1: 166 
& {85 (1971) and 2: 511, 590, & 957. 1971; Moldenke, Phytologia 
26: 191. 1973. 

Illustrations: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 
6, 5: pl. 30. 1839. 

The type of this species was collected by Ludwig Riedel (no. 
293) "in saxosis umbrosis Serra de St. Joze", Minas Gerais, Bra- 
zil, and is probably deposited in the Leningrad herbarium. Sil= 
veira (1928) cites a collection made by himself at S&o Jof%o d'El- 
Rei in 1896 in the same state — in fact, this may be from the 
type locality. The P. Clausen son. [Aug.-April 180], however, 
distributed as P. saxatilis, is actually Leiothrix mucronata 
(Bong.) Ruhl., at least insofar as the Brussels herbarium speci- 
men is concerned. 

Citations: BRAZIL: Minas Gerais: Mello Barreto 17507 (N); L. 
Riedel 293 (B--isotype, Br--isotype, Mu--isotype, N--photo of 
isotype, S--isotype, Ut-—-377—isotype, Z--photo of isotype); A. 
Silveira 123 (B). MOUNTED ILLUSTRATIONS: drawings & notes by 
Kornicke (B). 


Seats ye SAXICOLA Korn. in Mart., Fl. Bras. 3 (1): 455—h56. 
1863. 

Synonymy: Dupatya saxicola (Korn.) Kuntze, Rev. Gen. Pl. 2: 
746. 1891. Dupatya saxicola Kuntze apud Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 15. 1902. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 311, 455—h56, 
& 507. 1863; Kuntze, Rev. Gen. Pl. 2: 76. 1891; Jacks. in Hook. 
f. & Jacks., Ind. Kew., imp. 1, 2: 02. 189); Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 1, 145. 19023 Ruhl. in Engl., Pflanzen- 
reich 13 (4-30): 25, 221, 28h, & 291. 19033 Rubl. in Engl. & 
Prantl, Nat. Pflanzenfam., ed. 2, 15a: 53. 1930; Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 2, 145. 191; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 2, 2: 02. 196; Moldenke, Known Geogr. 
Distrib. Erioc. 15, 31, & 53. 196; Moldenke, Known Geogr. Dis- 
trib. Verbenac., [ed. 2], 87 & 211. 199; Moldenke, Phytologia \: 
203. 1953; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 
19593; Moldenke, Résumé 68, 102, 282, & 489. 1959; Jacks. in Hook. 
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f. & Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Moldenke, Résumé 
Suppl. 4:  & 5. 1962; Moldenke, Fifth Summ. 1: 118, 166, & 85 

The type of this species was collected by Ludwig Riedel (no. 
1478) in rocky places at the cataract of the small stream So 
Bartholomeu at Chapadfio de SHo Marcos, Goids, Brazil, and is de- 
posited in the herbarium of the Botanisches Museum in Berlin 
where it was photographed by Macbride as his type photograph 
number 1062, Recent collectors have found the species in rocky 
sandy soil at 00 meters altitude, flowering in August and Decem- 
ber. Ruhland (1903) cites only the original collection. 

Additional citations: COLOMBIA: Amazonas: Garcia Barriga & 
Schultes 1138 (W--2057248, Z). BRAZIL: Goids: L, Riedel 1478 
[Macbride photos 1062] (B-—-type, N—photo of type, N—photo of 
type, S--isotype, Ut—-378—-isotype, W—photo of type). 


PAEPALANTHUS SAXICOLA var. CONICUS Moldenke, Résumé Suppl. 4: 4 & 
5, nom. nud. (1962), Bol. Soc. Venez. Cienc. Nat. 23: 300. 
1963. 

Bibliography: Moldenke, Résumé Suppl. kh: h & 5. 19623; Moldenke, 
Bol. Soc. Venez. Cienc. Nat. 23: 300. 1963; Moldenke, Fifth Summ, 
1s 118 & 125 (1971) and 2: 957. 1971. 

This variety is based on a collection made by Ernest Foldats 
(no. 3629) along the margin of the Rfo Atabapo, "cerca de la 
boca del rfo Atacavi", at Santa Cruz, Amazonas, Venezuela, on 
September 3, 1960, and is deposited in the Britton Herbarium at 
the New York Botanical Garden. 

There is considerable doubt about the correct disposition of 
this plant. In a letter from Dr. Julian A. Steyermark, dated 
November 28, 1966, he speaks of finding another collection among 
the unidentified Cyperaceae in his herbarium, Vareschi & Foldats 
4727, “which appears to be conspecific or nearly so with this 
variety, except for the more elongated scapes, which may be the 
result of the subaquatic habit......However, Mr. Agostini has made 
the following observation, which should merit your attention: that 
the specimens have only 1 stamen, 2 bracts free at their base and 
coherent above, and the stamens have an elongated connective. He 
contends that these characters do not correspond to those of Pae- 
palanthus nor to other genera of the Eriocaulaceae. He is wonder- 
ing whether the specimens might belong to an unknowm genus or to 
another family. I doubt this....." In my reply, dated December 
12, 1966, I said, in part: "The specimen referred to by you has 
always been very questionable in my mind, and I have never been 
happy about its disposition. When the original specimen was sent 
to me as an undetermined Eriocaulaceae, I at once thought that 
it was not of that family. It looked to me then, and still does 
now, like it should be something in the Cyperaceae....I turned 
the plant over to Mr. Joseph Monachino. As you know, he is an 
extremely careful worker and has a tremedously large knowledge 
of plant identification. I asked him to dissect it and report to 
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me his decision as to what family it belonged to. I told him 

that it looked like Cyperaceae to me. His report to me sometime 
later was that it was definitely Eriocaulaceas. On the basis of 
that statement I shelved my reservations and attempted to match 
it in the South American Eriocaulaceae. The closest I could get 


was a photograph of the type of Paepalanthus saxicola, and so I 
proposed it as a variety of that species." 

In a letter to me, dated May 12, 1967, my good friend, Getulio 
Agostini, reports on the details of his study of the two colleo- 
tions: "Con relacién a la muestra de Paepalanthus saxicola var. 
conicus he llegado a los siguientes resultados: (Véase dibujo 
anexo) . 

a. Todas las floras parecen aguales. 

b. Pocos pelos con ambas superficies lisas. 

c. Un bractea mayor externa (1). 

d. Una bractea ? menor cuyos margenes abrazan la flor (2). 

e. 1 estambra (estaminodio?) con el filamento casi totalmente ad- 
nate a uno de los segmentos del perianto (3). 

f. 2 segmentos de perianto libres en la base y en el &pice pero 
connados en la mitad (3). 

ge 1 pistilo bien desarrollado (4), que frecuentemente produce 
una sola semilla (5). 

h. 2 estigmas enteros (l, 5). 

i. 2 apendices estilares angostamente triangulares a subulados 
insertos a la misma altura que los estigmas (l, 5). 

"La emmeracién de las teriores caracteristicas parece colocar 
la muestra en otro genero diferente de Paepalanthus. La unién de 
los segmentos del perianto parece mucho a a de Syngonanthus . 

"Los ejemplares examinados fueron: Territorio Federal Amazonas, 
Santa Cruz, al mergen del Rio Atabapo, cerca de la boca del rio 
Atacavi, E. Foldats 3629; Edo. Bolivar, cerca de Campamento Guay- 
araca, alt. 1100 m., Auyantepui, Vareschi & Foldats 1,727." 

In view of this careful study, I think that the plant certainly 
represents a new genus, if, in fact, it is truly eriocaulaceous 
and am suggesting to Agostini that he name and describe it fully. 
Meanwhile, the known information about it is assembled here. 
Schultes & Cabrera found it growing "in tufts in water", flowering 
in September. Material has been misidentified and distributed in 
some herbaria as Syngonanthus heteropeploides Herzog. 

Agostini's drawings are reproduced by permission on page 139. 

Citations: COLOMBIA: Vaupés: Schultes & Cabrera 1756 (N). VEN- 
EZUELA: Amazonas: Foldats 3629 (N-type, Ve-—isotype. Bolfvar: 
Vareschi & Foldats 727 (Ve). 


PAEPALANTHUS SCANDENS Ruhl. in Engl., Pflanzenreich 13 (l-30): 
Synonymy: Paepalanthus decumbens Ruhl. ex Moldenke, Résumé 
Suppl. 1: 20, in syn. 1959. 
Bibliography: Ruhl. in Engl., Pflanzenreich 13 (h-30): 2, 9, 
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Fig. 1—7. New gems & species (7): 
© see under P. saxicola var. conicus 
4 wra. 
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173, 173-176, 28h, & 291, fig. 19. 1903; Prain, Ind. Kew. Suppl. 
3: 126. 1908; Ruhl. in Urb., Symb. Ant. 7: 173. 19123 Ruhl. in 
Engl. & Prantl, Nat. Pflanzenfam., ed. 2, 15a: 40, 42, & 51. 19305 
Stapf, Ind. Lond. : 519. 1930; Moldenke, Known Geogr. Distrib. 
Erioce 15 & 53 196; Moldenke, Known Geogr. Distrib. Verbenac., 
[eds 2], 57 & 211. 199; Moldenke in Dawson, Los Angeles Co. Mus. 
Contrib. Sci. 7: 6. 19573 Moldenke, Résumé 102 & 89. 1959; Mol- 
denke, Résumé Suppl. 1: 6 & 20 (1959) and 12: 1h. 1965; Tomlinson 
in C. R. Metcalfe, Anat. Monocot. 3: 167 & 190. 1969; Moldenke, 
Phytologia 20: 23 & 42h. 19703; Moldenke, Fifth Summ. 1: 166 
(1971) and 2: 580 & 957. 1971; Moldenke, Phytologia 26: 261 (1973) 
and 30: 83. 1975. 

Illustrations: Ruhl. in Engl., Pflanzenreich 13 (4-30): 176, 
fig. 19. 1903. 

This distinctive species was based by Ruhland (1903) on three 
collections from Goids, Brazil: (1) Ule 3155 from "am Rande eines 
Cap%o (Sobradinho), Corumbagogebiet 1100 m", (2) Glaziou 22295 
"zwischen Cocal und As Brancas, im Gehdl2", and (3) Glaziou 22296 
{the number was inadvertently omitted in the original descrip- 
tion] from "Cachoeira de Paranana, in feuchten Geholz", deposited 
in the herbarium of the Botanisches Museum in Berlin. He com— 
ments that the "Species in ramos fruticum scandens ibique elegan— 
ter dependens". It bears striking resemblance in habit to P. 


glaziovii Ruhl. and P. gardnerianus Walp. Paepalanthus decumbens 
is apparently based on the same Ule 3155 collection, also depos- 
ited in the Berlin herbarium. The Irwin, Santos, Souza, & Fon- 
séca 2428, cited below, exhibits some rather different charac- 
ters from the cotypes and may prove to represent an undescribed 
variety or form. 

Recent collectors describe this plant as a slender herb to 35 
cm, tall, semi-scandent to 50 cm. long, or a "long-stemmed sub- 
shrub to ca. 2 m. long", with the flower—heads and the individual 
flowers white, growing at altitudes of 1000—1550 meters, flower- 
ing in January, March to May, August, and November, and have 
found it in fruit in March and November. Irwin and his associates 
found it growing among grasses in cerrado, locally abundant in 
dense brejo grasses in a valley with cutover woodland and brejo, 
and on riacho margin in an area of cerrado and sandstone outcrops 
with adjacent wet campo (brejo). Héringer and his associates de- 
scribe it as abundant in thickets in moist areas, Dawson found it 
"in boggy spring near canyon bottom in sandstone area", and An- 
derson refers to it as "trailing in brush at edge of forest in an 
area of often inundated gallery forest and adjacent grassy campo 
with scattered trees and shrubs sloping down to the gallery for=- 
est. 

Citations: BRAZIL: Bahia: Ule 7300 (B). Distrito Federal: 


Héringer, Maguire, Murcga Pires, & Silva 56190 (N); Irwin, Souza, 


(B—-cotype, Br—-cotype, N--photo of cotype, S—cotype, Z—photo 
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of cotype), 22296 (B—cotype, Br—cotype, N—-cotype); Irwin, Har- 
ley, & Smith 32762 (Ld, N); Irwin, Reis dos Santos, Souza, & Fon- 
séca 228 (N, 2); Macedo 3583 (S, W—2059733) 5 Ule 230 [Herb. 
Mus. Nac. Rio Jan. 29468) (S), 3155 (B—cotype). 


PAEPALANTHUS SCHENCKII V. A. Pouls., Vidensk. Meddel. Naturh. For. 
Kjébenh. 0 [ser. h, 9]: 223. 1888. 

Synonymy: Eupaepalanthus schenckii V. A. Pouls., Vidensk. Med- 
del. Naturh. For. Kjgbenh. 0 [ser. h, 9]: 326-—-332. 1888. 

Bibliography: V. A. Pouls., Vidensk. Meddel. Naturh. For. Kjg- 
benh. )O [ser. h, 9]: 223 & 326—332. 1888; Ruhl. in Engl., Pflan- 
zenreich 13 (h-30): 5, 223, & 291. 1903; Moldenke, Known Geogr. 
Distrib. Erioc. 15 & 53. 196; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 87 & 211. 1949; Moldenke, Phytologia ): 203. 
1963; Moldenke, Résumé 102, 29h, & 489. 1959; Tomlinson in C. R. 
Metcalfe, Anat. Monocot. 3: 149, 161, 162, 166, 167, 17h, & 189. 
1969; Moldenke, Fifth Summ. 1: 166 (1971) and 2: 518 & 957. 1971. 

Ruhland (1903) cites no material of this species and leaves it 
among his doubtfully distinct ones, saying "Species 1. c. p. 326 
seq. anatomice descripta, sed haud recognoscenda". It is unknowm 
to me except from the literature listed above. 


PAEPALANTHUS SCHLIMII Korn. in Mart., Fl. Bras. 3 (1): 405——)06. 
1863. 

Synonymy: Dupatya schlimii (Korn.) Kuntze, Rev. Gen. Pl. 2: 
7h6. 1891. Dupatya schlimii Kuntze apud Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): )05—l06 & 508. 
1863; Kuntze, Rev. Gen. Pl. 2: 76. 18915 Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 02. 189); Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 19023; Ruhl. in Engl., Pflanzenreich 
13 (4-30): 201, 206, 28h, & 291. 1903; Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 2, 145. 1913; Jacks. in Hook. f. & Jacks., Ind. 
Kew., imp. 2, 2: 402. 196; Moldenke, Known Geogr. Distrib. Erioc. 
5, 31, & 53. 19465; Moldenke, Alph. List Cit. 1: 13) (196), 2: 
580 & 611 (1948), 3: 809 (1949), and ht 1076. 1949; Moldenke, 
Known Geogr. Distrib. Verbenac., [ed. 2], 61 & 211. 199; Molden- 
ke, Phytologia : 203. 1953; Durand & Jacks., Ind. Kew. Suppl. 1, 
imp. 3, 145. 1959; Moldenke, Résumé 68, 282, & 89. 1959; Jacks. 
in Hook. f. & Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Moldenke, 
Résumé Suppl. 12: 3 (1965) and 18: . 1969; Moldenke, Fifth Sum. 
1: 118, 125, & 85 (1971) and 2: 957. 1971; Moldenke, Phytologia 
26: 231. 1973. 

The type of this species was collected by Nicolas Funck and 
Louis Joseph Schlim (no. 1353) at La Baja, in the province of 
Pamplona, at 2700 meters altitude, Norte de Santander, Colombia, 
probably deposited in the Berlin herbarium. The species has been 
found growing at altitudes of 2600—3030 meters, flowering from 
January to March, in August and in November, fruiting in August. 
Recent collectors describe the plant as having a "stem" up to 3 
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dm. long" and have encountered it on high bushy ridges and in 
xerophilic woods in the transition area between Quercetum humboldt-— 
ii and Quercetum lindenii, describing it as "Acaulirosulatum 
rhizomatoso; tallos florales fuertemente comprimidos lateralmente; 
flores blancas; frecuente en comunidades subseriales con visiono- 
mia de pdramo (Espeletion)". Ruhland (1903) cites only the 
original collection. 

Additional citations: COLOMBIA: Boyac4&: Jaramillo-Mejia, 
Hernandez—Camacho, & Van der Hammen 821 (W—2577121). Norte de 


Santander: F, R. Fosberg 19159 (N, W—2165307); Killip & Smith 
20621 (Ew). Santander: Killip & Smith 18895 (N, S, W—135229). 
VENEZUELA: Mérida: Jahn 975 (W—112203). 


PAEPALANTHUS SCHOLIOPHYLLUS Ruhl. in Engl., Pflanzenreich 13 (h- 
30): 172. 1903. 

Synonymy: Paepalanthus scholiophyllus var. minor Ruhl. ex 
Moldenke, Résumé Suppl. 1: 22, in syn. 1959. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (h-30): 8, 168, 
172, & 291. 1903; Chod. & Hassl., Bull. Herb. Boiss., ser. 2, 3: 
1033 & 103k. 1903; Chod. & Hassl., Pl. Hassler. 2: 255 & 256. 
1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Ruhl. in Engl. & 
Prantl, Nat. Pflanzenfam., ed. 2, 15a: 2. 1930; Moldenke, Known 
Geogr. Distrib. Erioc. 15 & 53. 196; Moldenke, Known Geogr. Dis- 
trib. Verbenac., [ed. 2], 84 & 211. 19:9; Moldenke, Phytologia : 
203——20. 1953; Moldenke, Résumé 102 & 189. 1959; Moldenke, Résu- 
mé Suppl. 1: 22. 1959; Moldenke, Phytologia 20: 365. 1970; Molden- 
ke, Fifth Summ. 1: 166 (1971) and 2: 590 & 957. 1971. 

The type of this species was collected by Auguste Frangois 
Marie Glaziou (no. 22315) on dry campos at Capelinha do Santo An- 
tonio, Goids, Brazil, and is deposited in the Berlin herbarium 
where it was photographed by Macbride as his type photograph num— 
ber 10643 [on at least some of the labels accompanying Macbride's 
photograph the Glaziou number is erroneously given as "22305"]. 
The type of var. minor is Glaziou 22302 in the same herbarium; 
P. scholiophyllus var. balansae Ruhl. and the P. scholiophylius 
recorded by Chodat & Hassler (1903) from Paraguay, based on Has— 
sler 8 & 9499, are all P. balansae Ruhl. 

Ruhland (1903) cites only the type collection, which was col- 
lected in anthesis in October, and comments that the "Species no- 
tis citatis insignis. Capitula ea P. incani Koern. imitantur, 
cui P. scholiophyllus revera affinis. Folia autem longe diversa 
sunt." 

Citations: BRAZIL: Goids: Glaziou 22302 [U. S. Nat. Herb. 
photo 5888] (B, N—photo, P, P), 22315 [Macbride photos 1063] 
(B-type, N—-ohoto of type, N—photo of type, W—photo of type, 
Z—isotype) . 


PAEPALANTHUS SCHOMBURGKII Klotzsch in Schomb., Reise Brit.—Guian. 
3: 1064. 1848. 
Synonymy: Dupatya schomburgkii (Klotzsch) Kuntze, Rev. Gen. Pl. 
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2: 746. 1891. Dupatya olen ugrt Kuntze apud Durand & Jacks., 
Ind. Kew. Suppl. us imp. s . 1902. 
Reise Brit.-Guian. [Vers. 


Bibliography: Klotzsch in Schomb. 
Fauna & Fl. Brit.—Guian.] 3: 106). 1618; Korn. in Mart., Fl. 
Bras. 3 (1): 375, 391, 502, & 507. 1863; Benth. & Hook. f., Gen. 
Pl. 3 (2): 1023. 1883; Kuntze, Rev. Gen. Pl. 2: 76. 1891; Jacks. 
in Hook. f. & Jacks., Ind. Kew., imp. 1, 2: 02. 189); N. E. Br., 
Trans. Linn. Soc. Lond. Bot., ser. 2, 6: 70. 19013 Burkill, Trans. 
Linn. Soc. Lond. Bot., ser. 2, 6: 13. 1901; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (h-30)s 125, 137, 223, 28h, & 291. 1903; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 2, 145. 19h13 Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 2, 2: 02. 1963; Moldenke, Known Geogr. Distrib. 
Erioc. 31, 5h, & 60. 196; Moldenke, Known Geogr. Distrib. Ver- 
benac., [ed. 2], 64, 66, & 211. 199; Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 3, ils. 1959; Moldenke, Résumé 72, 75, 282, & 89. 
1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 2: 02. 
1960; Moldenke, Phytologia 20: 297. 1970; Moldenke, Fifth Sum. 
1: 125, 130, & 485 (1971) and 2: 957. 1971; Moldenke, Phytologia 
29: 388 (1974) and 30: 102. 1975. 

The type of this apparently rare species was collected by Sir 
Moritz Richard Schomburgk (no. 1026) — in whose honor it was 
named — "am Siidabhange des Roraima in einer Meershohe von 6000 
Fuss, auf sumpfigen Grasstellen zwischen Utricularia Humboldtii, 
Cypripedium und Heliamphora", in Guyana, flowering in October and 
November. Klotzsch refers to it as a "Perennirendes Kraut". 

Ruhland (1903) cites only the original collection, while 
Gleason, in his unpublished "Flora of British Guiana", says "P. 
Schomburgkii Klotzsch, based on an unnumbered collection by 
Schomburgk, has not been seen by us. Although the original de- 
scription and Ruhland's treatment give no collection mumber for 
the type collection, yet it seems most probable that the Schom 
burgk 1026 in the Berlin herbarium, examined and dissected by 
Kornicke, is actually the type collection. Tims far the species 
is known only from this type collection. 

Citations: GUYANA: M. R. Schomburgk 1026 (B—isotype, Z—iso- 
type). MOUNTED ILLUSTRATIONS: drawings & notes by Kornicke (B). 


epee SCHUECHIANUS Korn. in Mart., Fl. Bras. 3 (1): 369. 
1863. 

Synonymy: Paepalantims schuchiarms Korn. in Mart., Fl. Bras. 3 
(1): 506. 1863. Paepalanthus schuchianus Korn. in Warm., Vidensk. 
Meddel. Naturh. Foren. Kjobenh. 23: 312 [as "Schuchiano"]. 1871. 
Dupatya schuechiana (Korn.) Kuntze, Rev. Gen. Pl. 2: 746. 1891. 
Paepalanthus schnechianus Korn. apud Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 2: 402, sphalm. 1894. Dupatya schmechiana 
Kuntze apud Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 145. 
1902. Paepalanthus scheuchianus Korn. ex Moldenke, Known Geogr. 
Distrib. Erioc. 5h, sphalma. 196. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 369 & 506. 1863; 
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Korn. in Warm., Vidensk. Meddel. Naturh. Foren. Kjobenh. 23: 312. 
1871; Kuntze, Rev. Gen. Pl. 2: 76. 18913 Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 402. 189; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (4-30): 12h, 133, 134, & 291. 1903; Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 2, 145.191; Jacks. in Hook. f. & Jacks., Ind. 
Kew., imp. 2, 2: 02. 196; Moldenke, Known Geogr. Distrib. Erioc. 
15 & 5h. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 
87 & 211. 1949; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 
1959; Moldenke, Résumé 102, 328, & 489. 1959; Jacks. in Hook. f. 
& Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Moldenke, Fifth Sum. 
1: 166 (1971) and 2: 590, 776--777, & 957. 19713; Moldenke, Phyto- 
logia 30: 86 (1975), 31: 396, 397, & hOS (1975), and 33: 53. 1976. 

The type of this apparently rare species was collected by Guil- 
herme Schiich de Capanema somewhere in eastern Brazil and is de- 
posited in the herbarium of the Naturhistorisches Museum in Vien- 
na, where it was photographed by Macbride as his type photograph 
number 2999). Ruhland (1903) cites only the original collection. 
Kornicke comments that the species "A praecedentibus duobus [P. 
ovatus Korn. and P. neglectus Korn.] differt pilositate foliorum 
et bracteis involucrantibus minus acutis; a sequente (P. planta- 
gineus (Bong.) Korn.] praeter pilositate, foliorum bracteis in- 
volucrantibus interioribus obovatis (nec latissime obovatis vel 
transverse ellipticis) et bracteis flores stipantibus anguste ob= 
longis (nec latissime obovatis) ." 

Citations: BRAZIL: State undetermined: Schiich de Capan Sone 
[Macbride photos 2999] (N--photo of type, "W-—photo of ae 
MOUNTED ILLUSTRATIONS: drawings & notes by Kornicke (B). 


PAEPALANTHUS SCHULTESII Moldenke, Bot. Mus. Leafl. Harv. Univ. 
16: 65--66. 1953. 

Bibliography: Moldenke, Bot. Mus. Leafl. Harv. Univ. 16: 65— 
66. 1953; Moldenke, Résumé 68 & 89. 1959; G. Taylor, Ind. Kew. 
Suppl. 12: 101. 19593 Moldenke, Fifth Summ. 1: 118 (1971) and 2: 
957. 1971. 

The type of this species was collected by Richard Evans Schul- 
tes (no. 102) -- in whose honor it is named — at the Quebrada 
de Chapinero, at an altitude of about 9000 feet, Macizo de Bogotd, 
Cundinamarca, Colombia, on September 2, 191, and is deposited 
in the Britton Herbarium at the New York Botanical Garden. Col- 
lectors have found this plant growing on pdramo slopes, in white 
sand, oozing water here and there, brushy hillsides, rocky ridges 
and ledges, and as occasional colonies in wet ground, at altitudes 
of 2615-3665 meters, flowering in September and November. The 
plants collected by Galen Smith and his associates, cited below, 
are almost completely hairless. 

Material of this species has been misidentified and distributed 
in some herbaria as P. dendroides Kunth. 

Citations: COLOMBIA: Cundinamarca: E. L. Core 5 (We); Killip 
34090 (N, S)3 R. E. Schultes 102) (N—type) ; Smith, Sa & Jara- 
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millo Mejia 1059 (N, W--20)742h). Norte de Santander: F. R. Fos- 
ber rg berg 19185 (N).- MOUNTED CLIPPINGS: Moldenke, Bot. Mus. Ptscer. 
Harv. Univ. 16: 65--66. 1953 (Mu). 


PAEPALANTHUS SCHWACKEANUS Ruhl. in Engl., Pflanzenreich 13 (h-30): 
193--19. 1903. 

Synonymy: Paepalanthus schwackeamus Ruhl. ex Moacyr do Amaral 
Lisboa, Revist. Esc. Minas 8 April, sphalm. 1951. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 189, 
193—19h, & 291. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Alv. 
Silv., Fl. Mont. 1: 22) & 413. 1928; Moldenke, Known Geogr. Dis- 
trib. Erioc. 15 & 54. 1946; Moldenke, Known Geogr. Distrib. Ver- 
benac., [ed. 2], 87 & 211. 197; Moacyr do Amaral Lisboa, Revist. 
Esc. Minas 8 April. 1951; Moldenke, Résumé 102 & 89. 1959; Mol- 
denke, Fifth Summ. 1: 167 (1971) and 2: 957. 1971. 

This species was based on two collections made by Carl August 
Wilhelm Schwacke -- in whose honor it is named -—- in Minas Gerais, 
Brazil, and deposited in the Berlin herbarium: (1) no. 7623 from 
Serra ae Lavras Novas in November, 1891, and (2) no. 1387 | from 
"auf thonigen Campos der Serra de Itataia, bei Chapada", f flowering 
in October. Silveira (1928) cites A. Silveira 468, also from 
Lavras Novas, collected in 1927. 

Ruhland (1903) comments that the "Species a P. falcifolio 
Koern. vaginis obsolete (usque 3~) nervosis, transverse truncatis, 
ore glabris vel pilis perpaucis vix ciliolatis (nec ibi profunde 
incisis, laciniis acutis et pilorum fasciculo coronatis nec per- 
spicue fuscis, 5—-7-nerviis). A P. stereophyllo Ruhl. pilis non 
tuberculatis (granulatis) perigoniorun, bracteis involucrantibus 
et flores stipantibus latioribus et sepalis obtusis floris 
Tamen fortasse melius P. Schwackeanus et stereophyllus varistates 
P. falcifolii habendae." 

Citations: BRAZIL: Minas Gerais: Schwacke 7623 (B—cotype), 
13874 (B--cotype, Z--cotype). 


PAEPALANTHUS SCHWACKEANUS var. GLABRESCENS Alv. Silv., Fl. Mont. 
1: 22h. 1928. 

Synonymy: Paepalantims schwackeanus var. glabrecens Alv. Silv., 
Fl. Mont. 1: 13, sphalm. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 22) & 13. 1928; Moldenke. 
Geogr. Distrib. Erioc. 15 & 54. 1963 Moldenke, Known Geogr. Dis= 
trib. Verbenac., [ed. 2], 87 & 211. 199; Moldenke, Résumé 102, 
au & 489. 19593 Moldenke, Fifth Sum. i, 167 (1971) and 21 590 & 
957. 1971. 

The type of this variety was collected by Dr. Benedicto dos 
Santos "In Serra de Lavras Novas prope Ouro Preto", Minas Gerais, 
Brazil, in April, 1926, and is no. 795 in the A. Silveira herbari- 
um, On page 13 of his work, Silveira (1928) gives the date of 
collection of the type as "1927", but if this is a misprint or is 
meant to be a correction of the date given on page 22 is not clear. 
The variety is said by him to differ from the typical form of the 


146 PB LY TOvLe0.G Fok Vol. 33, no. 2 


species in having its "Pedunculi ab initio glabri". Thus far it 
is knowmm only from the original collection. 

It should be noted that on page 22) of his work, Silveira 
(1928) cites a.plate "CXLVII" as illustrating this taxon, but 
plate 147 in his work actually represents P. tuberculatus Alv. 
Silv. instead, and there seems to be no illustration anywhere in 
the work of P. schwackeanus var. glabrescens nor is one listed 
in the "Index Londinensis" supplement. 


PAEPALANTHUS SCIRPEUS Mart. ex Korn. in Mart., Fl. Bras. 3 (1): 
364-365 e 1863 e 
Synonymy: Dupatya scirpea (Mart.) Kuntze, Rev. Gen. Pl. 2: 7h6. 
1902. Dupatya scirpea Kuntze apud Durand & Jacks., Ind. Kew, 


Suppl. 1, imp. 1, 145.1902. Paepalanthus scirpens Mart. ex Ren- 
né, Levant. Herb. Inst. Agron. 71, sphalm. 1960. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 364-365 & 507. 
1863; Korn. in Warm., Vidensk. Meddel. Naturh. Foren. Kjobenh. 23: 
311. 1871; Kuntze, Rev. Gen. Pl. 2: 76. 1891; Jacks. in Hook. f. 
& Jacks., Ind. Kew., imp. 1, 2: 02. 189); Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (h-30)t 12h, 133, 28h, & 291. 1903; Alv. Silv., Fl. Mont. 1: 
103 & 413. 1928; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2, 
145.1941; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 2: 
402. 1946; Moldenke, Known Geogr. Distrib. Erioc. 15, 31, & 5h. 
19463 Moldenke, Alph. List Cit. 2: 12 (1948) and 3: 935. 19h9; 
Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 211. 
19493; Moldenke, Phytologia : 20). 1953; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 3, 145. 1959; Moldenke, Résumé 102, 282, & 
489. 1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 2: 
402. 1960; Rennéd, Levant. Herb. Inst. Agron. Minas 71. 1960; Mol- 
denke, Résumé Suppl. 3: 34. 1962; Moldenke, Phytologia 20: 362. 
1970; Moldenke, Fifth Summ. 1: 167 & 85 (1971) and 2: 590 & 957. 
1971. 

This species is based on an unnumbered Martius collection from 
"In udis. irreguis Serra de Mentanha et prope Itambé do Serro 
Frio, Apr. Maio 1818" [apparently actually two collections], Min- 
as Gerais, Brazil, deposited in the herbarium of the Botanische 
Staatssammlung in Munich where the type was photographed by Mac= 
bride as his type photograph mmmber 18726. Ruhland (1903) cites 
in addition "Furst v. Neuwied u. a." and Warming s.n. from the 
game state. Kornicke, in his 1871 work, also cites the Warming 
collection. 

The species has been encountered in moist inundated areas at 
altitudes of 1000—1300 meters, flowering in April and May. War- 
ming collected it "in monte Serra da Piedade" at )000-—-5000 ft. 
altitude. Silveira (1928) cites A. Silveira 36, collected in 
the Serra do Cipé in 1905. 

Additional citations: BRAZIL: Minas Gerais: Martius s.n. [Ser- 
ra de Mentanha & Itambé; Macbride photos 18726] (B—isotype, Mu— 
type, N—photo of type, N—photo of type, W--photo of type, Z— 
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isotype); Mello Barreto s.n. (Herb. Jard. Bot. Belo Horiz. 2696] 
(N); J. E. Pohl s.n. [in Brasilia) (Mu); A. Silveira 347 [Herb. 
Marie-Victorin 15839] (N--photo, Z—photo). MOUNTED ILLUSTRA- 
TIONS: drawings & notes by Kornicke (B). 


PAEPALANTHUS SCLERANTHUS Ruhl. in Engl., Pflanzenreich 13 (430) : 
199—200, fig. 28. 1903. 

Synonymy: Thelxinoé scleranthus Ruhl. ex Moldenke, Résumé Sup- 
pl. 1: ae in syn. 1959. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (h-30): 12, 
199—200, & 291, fig. 28. 1903; Prain, Ind. Kew. Suppl. 3: 126. 
1908; Alv. Silv., Fl. Mont. 1: 13. 1928; Ruhl. in Engl. & Prantl, 
Nat. Pflanzenfam., ed. 2, 15a: 40, 1, & 52. 19303; Stapf, Ind. 
Lond. 4: 519. 1930; Castell. in Descole, Gen. & Sp. Pl. Argent. 

3: 75 & 10h. 19453; Moldenke, Known Geogr. Distrib. Erioc. 15 & 5h. 
1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 
211. 1949; Moldenke, Phytologia : 20). 1953; Mendes Magalhfes, 
Anais V Reun. Amal Soc. Bot. Bras. 295. 19563; Bourdu, Bull. Soc. 
Bot. France 10h: 156. 1957; Moldenke, Résumé 102 & 89. 1959; 
Moldenke, Résumé Suppl. 1: 23. 19593; Renné, Levant. Herb. Inst. 
Agron. Minas 71. 1960; Moldenke, Phytologia 19: 35. 1969; Molden- 
ke, Fifth Sum. 1: 167 (1971) and 2: 62 & 957. 1971; Moldenke, 
Phytologia 30: 6. 1975. 

Illustrations: Ruhl. in Engl., Pflanzenreich 13 (l-30): 200, 
fig. 28. 1903. 

From the original description it would appear that this species 
is based on four separate collections as cotypes: (1) Ule 2717 
from "auf Felsen der Serra de Caraga", collected in March, 1892, 
(2) Ule 2714 from “auf sumpfigem Boden in der Serra do Ouro Preto", 
also collected in flower in March, (3) Schwacke 11987 from "in der 
Serra das Camarinhas", and (h) Glaziou 19990 from "Perpetua bei 
Diamantina zwischen Felsen", flowering in April, all these locali- 
ties being in Minas Gerais, Brazil, and the specimens deposited 
in the Berlin herbarium. From Ruhland's original annotations, 
however, it would appear that Glaziou 19990 was the collection 
which he originally intended as the type (not only of this species, 
but also of what he intended to call a genus Thelxinoé) since it 
is annotated by him as "Thelxinoe Scleranthus Ruhl., n. g. et sp," 
Macbride photographed a specimen of this collection in the Copen- 
hagen herbarium as his type photograph number 2229. Silveira 
(1928) cites A. Silveira 336 from the Serra do Cipé, Minas Gerais. 

The species is obviously very closely related and similar to 
P. leucocephalus Ruhl. Ruhland (1903) distinguishes them as fol- 
lows: 

"A. Capitula nigra vel saturate griseo-olivacea; floris feminei 
petala 2, ovata, rotundato-obtusa.........-..-P. sclerantmms. 

B, Capitula pellucide alba; floris feminei petala 2, lineari- 
spathulata, apice truncata et fere emarginata.......sccececes 


P. leucocephalus. 
Additional citations: BRAZIL: Minas Gerais: Glaziou 19990 [Mac~ 
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bride photos 2229] (B--cotype, Br—cotype, N--photo of cotype, 
W—photo of cotype); Mello Barreto 105 [Brade 180; Herb. Jard. 
Bot. Rio Jan. 28457] (B)3 Schwacke 11987 (B-—cotype); Ule 271k 
(B--cotype) . 


PAEPALANTHUS SCOPULIFER Alv. Silv., Fl. Mont. 1: 98—99. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 98—~99 & 13. 1928; A. 
W. Hill, Ind. Kew. Suppl. 9: 200. 1938; Moldenke, Known Geogr. 
Distrib. Erioc. 15 & 54. 1946; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 87 & 211. 1949; Moldenke, Résumé 102 & 89. 
1959; Moldenke, Fifth Summ. 1: 167 (1971) and 2: 957. 1971. 

The type of this species was collected by {ivaro Adolpho da 
Silveira (no. 611) "In locis humidis humosisque in Serra do Cap= 
ara6é, altitudine 2700 m", Minas Gerais, Brazil, in April, 1913, 
and is deposited in the Silveira herbarium. Silveira (1928) com 
ments that the "Flores masculi quam feminei in capitulis suppe- 
tentibus plures. Species indumento et sulcis foliorum ab affin- 
ibus valde distincta." On page 13 of his work he cites a 
"Silveira 1913" from Caparaé, Minas Gerais, Brazil, collected in 
1913. It is not clear to me whether this actually represents 
another collection from the type locality or if it is (more like- 
ly) a printer's error wherein the year of collection was sub= 
stituted for the collection number, 611. 


PAEPALANTHUS SCOPULORUM Moldenke, Phytologia 2: 380, nom. nud. 
(1947), Alph. List Cit. 3: 975, hyponym (1949), Fieldiana 
Bot. 283 122—-12h. 1951. 

Bibliography: Moldenke, Phytologia 2: 380. 19473; Moldenke, 
Alph. List Cit. 3: 975. 199; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 6 & 211. 199; Moldenke, Fieldiana Bot. 28: 
122--12h. 19513 Moldenke, Phytologia h: 20h. 1953; J. A. Steyerme, 
Fieldiana Bot. 28: 1157. 1957; Moldenke, Résumé 72 & 89. 1959; 
G. Taylor, Ind. Kew. Suppl. 12: 101. 1959; Moldenke, Résumé 
Suppl. 11: 4. 196; J. A. Steyerm., Act. Bot. Venez. 1: 72, 73, 
75, 9h, & 223. 1966; Moldenke, Phytologia 20: 363. 1970; Molden- 
ke, Fifth Summ. 1: 125 (1971) and 2: 957. 1971 

"The type of this species was collected by Julian Alfred Stey- 
ermark (no. 5991h) in dense colonies and masses on wet bluffs 
along the face of south-facing sandstone bluffs on Ptari-tepi, at 
an altitude of 210 meters, Bolivar, Venezuela, on November 6, 
194, deposited in the Britton Herbarium at the New York Botani- 
cal Garden. The collector notes that it is one of the commonest 
species on the bluffs. It resembles P. killipii Moldenke, from 
Colombia, in habit, but is abundantly distinct in characters of 
the leaves, peduncles, and flowers. Maguire reports it "forming 
dense mats in spray at foot of falls", while Steyermark & Wurdack 
describe it as locally frequent on riverbanks, the "stems elonga- 
ted; leaves flaccid, grass-greens; involucre black". It has been 
encountered at altitudes of 1600--2)10 meters, flowering in Janu- 
ary, July, and November. 
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Material of this species has been misidentified and distribu- 
ted in some herbaria as P. tatei Moldenke. 

Additional citations: “VENEZUELA: Bolivar: Agostini & Koyama 
7437 (N, N); Cardona 1578 (Ve); Foldats 2627 (Ve— O64); C. Ke 
Maguire 33045 (Mu, (tu, N)j Pa Pannier & Schwabe s.n s.n. [Auyantepui] (Ve); 
Steyermark & Wurdack 1080 BO (N)5 Vareschi & Foldats 2627 (N). 


PAEPALANTHUS SCOPULORUM var. AUYANTEPUIENSIS Moldenke, Résumé 
Suppl. 11: 4, nom. mud. (1964), Act. Bot. Venez. 2: 153. 
1967. 

Bibliography: Moldenke, Résumé Suppl. 11: . 196; Moldenke, 
Act. Bot. Venez. 2: 153. 1967; Moldenke, Phytologia 20: 363. 1970; 
Moldenke, Fifth Summ, 1: 125 (1971) and 2: 957. 1971. 

Citations: VENEZUELA: Bolfvar: J. A. Steyermark 93957a (Z— 
type). 


PAEPALANTHUS SCYTOPHYLLUS Ruhl. in Engl., Pflanzenreich 13 (4-30) : 
171. 1903. 

Synonymy: Paepalanthus scythoplyllus Kuhl. ex Renné, Levant. 
Herb. Inst. Agron. Minas 71, sphalm. 1960. Paepalanthus scytho- 
phyllus Ruhl. ex Moldenke, Fifth Summ. 2: 590, in syn. 1971. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (l-30): 6, 168, 
171, & 191, fig. 1. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; 
Moldenke, Known Geogr. Distrib. "Erioc. 15 & Sh. 196; Moldenke, 
Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 211. 199; Molden- 
ke, Résumé 102 & 89. 1959; Renné, Levant. Herb. Inst. Agron. 
Minas 71. 1960; Moldenke, Résumé Suppl. 3: 3h. 1962; Tomlinson in 
C. R. Metcalfe, Anat. Monocot. 3: 148 & 190. 1969; Moldenke, Fifth 
Summ. 1: 167 (1971) and 2: 590 & 957. 1971; Moldenke, Phytologia 
31: 405. 1975. 

Illustrations: Ruhl. in Engl., Pflanzenreich 13 (4-30): 6, fig. 
1. 1903. 

This species is based on two collections by Auguste Frangois 
Marie Glaziou: (1) no. 19971 from dry campos at Pinheiro and (2) 
no. 19967 from campos at Tombador near Diamantina, Minas Gerais, 
Brazil, d deposited in the Berlin herbarium where the latter was 
photographed by Macbride as his type photograph number 106)). 
Ruhland (1903) cites only these two collections and comments that 
the species is "Proxime affinis cum specie praecedente ([P. macro- 
cephalus (Bong.) Kérn.]. Bracteae involucrantes, rami fertiles 
longiores, capitula minora, indumentum persistens foliorum in- 
signe.” 

Citations: BRAZIL: Minas Gerais: Glaziou 19967 [Macbride photos 
1064] (B—cotype, N—photo of cotype, N—photo of cotype, W— 
photo of cotype, Z—cotype), 19971 (B—cotype); Mendes Magalhaes 
2539 {[Herb. Jard. Bot. Belo Horiz. 3816] (N). 


PAEPALANTHUS SEDOIDES Korn. in Mart., Fl. Bras. 3 (1): 352. 1863. 
Synonymy: Dupatya sedodes (Mart.) Kuntze, Rev. Gen. Pl. 2: 7h6. 
1891. Dupatya sedodes Kuntze ex Durand & Jacks., Ind. Kew. Suppl. 
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1, imp. 1, 145. 1902. Dupatya sedoides Kuntze apud Ruhl. in 
Engl., Pflanzenreich 13 (l-30): 163, in syn. 1903. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 351, 352, & 507. 
1863; Kuntze, Rev. Gen. Pl. 2: 7h6. 1891; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 02. 189); Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (4-30): 163, 28h, & 291. 1903; Durand & Jacks., Ind. Kew. Sup- 
pl. 1, imp. 2, 145. 1913; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 2, 2: 02. 19463 Moldenke, Known Geogr. Distrib. Erioc. 15, 
31, & 54. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 
2], 87 & 211. 1949; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 
145. 19593; Moldenke, Résumé 102, 282, & 89. 1959; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Moldenke, Ré& 
sumé Suppl. 18: 9. 19693 Moldenke, Fifth Summ. 1: 167 & 185 
(1971) and 2: 957. 19713 Moldenke, Phytologia 31: 397. 1975. 

The type of this species was collected by Hugh Algernon Wed- 
dell (no. 3013) "auf feuchten Felsen von rotem Sandstein", in 
Mato Grosso, Brazil. Ruhland (1903) says of this taxon: "Spe- 
cies mihi ignota", so the type apparently was not deposited 
either in Berlin or Munich. The species is know thus far only 
from the original collection and is said to be related to P. 
supinus Korn., P. acantholimon Ruhl., and P. aretioides Ruhl. 
from which it is distinguished by a key on page 163 of Ruhland's 
monograph. 

Citations: BRAZIL: Mato Grosso: Weddell 3013 [18] (Br-——iso- 
type, N—isotype). 


PAEPALANTHUS SELLOWIANUS Korn. in Mart., Fl. Bras. 3 (1): 326. 
1863. 

Synonymy: Paepalanthus ciliatus Kunth ex Korn. in Mart., Fl. 
Bras. 3 (1): 326, in syn. 1863 [not P. ciliatus Kunth ex Korn. 
op. cit. 323. 1863]. Paepalanthus sellowianum Kunth ex Korn. 
in Mart., Fl. Bras. 3 (1): 279, sphalm. 1863. Dupatya sellowiana 
(Korn.) Kuntze, Rev. Gen. Pl. 2: 7h6. 1891. Dupatya sellowiana 
Kuntze apud Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 15. 
1902. Paepalanthus sellovianus Korn. ex Alv. Silv., Fl. Mont. 1: 
413. 1928. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 279, 326, & 507. 
1863; Kuntze, Rev. Gen. Pl. 2: 746. 1891; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 402. 189; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (h—30): 9, 189, 192, 28h, & 292. 1903; Alv. Silv., Fl. Mont. 
1: 13. 1928; Ruhl. in Engl. & Prantl, Nat. Pflanzenfam., ed. 2, 
15a: 42. 19303; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2, 145. 
1941; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 2: 02. 
1963; Moldenke, Known Geogr. Distrib. Erioc. 15, 31, & 5h. 196; 
Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 211. 
1949; Angely, Fl. Paran. 10: 5 & 1). 19573 Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 3, 145. 19595; Moldenke, Résumé 102, 282, 328, 
& 489. 19593 Angely, Fl. Paran. 16: 66. 1960; Jacks. in Hook. f. 
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& Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Angely, Fl. Paran. 17: 
2h. 1961; Angely, Fl. Anal. Paran., ed. 1, 200. 1965; Tomlinson 
in C. R. Metcalfe, Anat. Monocot. 3: 190. 1969; Moldenke, Fifth 
Summ. 1: 167 & 85 (1971) and 2: 590 & 957. 19713 Angely, Fl. Anal. 
& Fitogeogr. Est. S. Paulo, ed. 1, 6: 1160 and Ind. 21. 19723 Mol- 
denke, Phytologia 29: 305 (197h) and 31: Ok. 1975. 

The type of this species is an unnumbered collection made by 
Friedrich Sellow in SHo Paulo, Brazil, according to Kornicke's 
original (1863) description; however, Ruhland (1903) is of the 
opinion that Sellow 519 in the Berlin herbarium, from campos at 
Caxambé, Parand, is the type collection and it was photographed 
in Berlin by Macbride as his type photograph number 1065. Sil- 
veira (1928) cites, in addition, A. Silveira 593 from the Serra 
da Moeda, Minas Gerais, collected in 1910. Ruhland (1903) com 
ments that "Nomen Kunthianum determinatione falsa modo in herbar- 
io Berolinensi datum commemoravi quia jam apud cl. Koernicke in- 
venitur. — Specimen caule elongato, ramos multos fertiles pro- 
ferente, insigne a me quoque visum est. Consentior cum cl. Koer- 
nicke, qui illud casu externo quodam (violatione etc.) contra 
naturam evolutum esse censet." 

Material has been misidentified and distributed in some her— 
baria as Eriocaulon ciliatum Bong. 

Citations: BRAZIL: Paran&: Sellow 519 [Macbride photos 1065] 
(B—type, B—isotype, Br-—-isotype, Br—isotype, N—photo of iso- 
type, N—photo of isotype, N—photo of isotype, N——-photo of iso= 
type, W—photo of isotype, Z—isotype, Z—photo of isotype). 
MOUNTED ILLUSTRATIONS: drawings & notes by Kornicke (B). 


PAEPALANTHUS SENAEANUS Ruhl. in Engl., Pflanzenreich 13 (l-30): 
219. 1903. 

Synonymy: Paepalanthus mirabilis Alv. Silv., Fl. Serr. Min. 61, 
pl. 22. 1908. Paepalanthus mirabilis var. ramosa Alv. Silv., Fl. 
Serr. Min. 62. 1908. Paepalanthus arnisii Ruhl. ex Moldenke, Phy- 
tologia 4: 205, in syn. 1953. Paepalanthus mirabilis var. ramosus 
Alv. Silv. ex Moldenke, Résumé Suppl. 1: 21, in syn. 1959. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 5, 17, 
21h, 219, & 292, fig. 31. 1903; Prain, Ind. Kew. Suppl. 3: 126. 
1908; Alv. Silv., Fl. Serr. Min. 61—62, pl. 22. 1908; Fedde & 
Schust. in Just, Bot. Jahresber. 6 (2): 5. 192k; Alv. Silv., Fl. 
Mont. 1: 25)—256, 259, 263, 10, & 13, pl. 169. 1928; Ruhl. in 
Engl. & Prantl, Nat. Pflanzenfam., ed. 2, 15a: 53. 1930; Stapf, 
Ind. Lond. h: 518 & 519. 1930; A. W. Hill, Ind. Kew. Suppl. 8: 169. 
1933; Wangerin in Just, Bot. Jahresber. 57 (1): 476. 1937; Wors- 
dell, Ind. Lond. Suppl. 2: 183. 191; Moldenke, Known Geogr. Dis- 
trib. Erioe. 1), 15, 51, & 54. 19463 Moldenke, Alph. List Cit. 2: 
412 (1948) and 3: 935. 1949; Moldenke, Known Geogr. Distrib. Ver- 
benac., [ed. 2], 86, 87, 210, & 211. 199; Moldenke, Phytologia : 
152 (1952) and i: 205. 1953; Moldenke, Résumé 100, 102, 326, 488, 
& 489. 1959; Moldenke, Résumé Suppl. 1: 6, 19, 21, & 26 (1959) and 
23 9. 19603; Tomlinson in C. R. Metcalfe, Anat. Monocot. 3: 159 & 
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190. 1969; Moldenke, Fifth Summ. 1: 167 (1971) and 2: 577, 586, 
& 957.1971; Moldenke, Phytologia 26: 200 & 232 (1973) and 30: 
270. 1975. 

Illustrations: Ruhl. in Engl., Pflanzenreich 13 (4-30): 219, 
fig. 31. 1903; Alv. Silv., Fl. Serr. Min. pl. 22. 19083 Alv. Silv., 
Fl. Mont. 1: pl. 169. 1928. 

Cotypes of P. senaeanus were collected by E. B. Sena {Herb. 
Schwacke 12279 & 1156] in the Serra do Cipé6, Minas Gerais, Bra- 
zil, deposited in the Berlin herbarium. The type of P. mirabilis 
was collected by Alvaro Adolpho da Silveira (no. 368) "In campis 
arenosis in Serra do Cipé" in April, 1905, also deposited in the 
Berlin herbarium and that of P. mirabilis var. ramosa by the same 
collector (no. 371) from "In campis in Serra do Cipé", also in A- 
pril of 1905 and in the same herbarium. On page 13 of his 1928 
work Silveira cites A. Silveira 262, also from the Serra do Cipé, 
collected in 1905, as P. senaeanus (rather than as P. mirabilis 
or its variety), indicating that he regarded his taxa as distinct 
from that of Ruhland. On page 258 he cites plate "CLXIX" as il- 
lustrating P. chrysolepis Alv. Silv., when actually is illustrates 
his P, mirabilis — P. chrysolepis is depicted on plate 170 [prim.] 
He differentiates his var. ramosa as follows: "A P. Senaeano ob 
antheras nigras et habitum robustiorem praecipue differt". 

The Foster & Mello Barreto 1081, cited below, was previously 
cited erroneously by me (1953) as Fa stellaris (Guill.) Kunth, 

a species of very similar general appearance and habit, in spite 
of the fact that Ruhland (1903) says of P. senaeanus "Species 
pulcherrima atque facillime dignoscenda" — very pretty it cer- 
tainly is! 

It has been collected in anthesis in April, June, and July. 

Citations: BRAZIL: Minas Gerais: Foster & Mello Barreto 108)1 
(N); Maguire, Mendes Magalhfes, & Maguire 49103 (N); Mello Barre- 
to 10488 [Brade 14477; Herb. Jard. Bot. Rio Jan. 28454] (B); Sena 
s.n. (Herb. Schwacke 12279] (B--cotype), sen. [Herb. Schwacke 
1456] (B--cotype, Z—-cotype); A. Silveira 368 [Herb. Marie-Victo- 
rin 15832] (N, N--photo, Z), 371 (B, Z)3 L. B. Smith 6836 (Z)ie 


PAEPALANTHUS SERICEUS Alv. Silv., Fl. Mont. 1: 84—85, pl. 50. 
1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 8)--85 & 13, pl. 50. 
1928; Wangerin in Ruhl., Bot. Jahresber. 57 (1): 77. 19375 Ae We 
Hill, Ind. Kew. Suppl. 9: 200. 19383; Worsdell, Ind. Lond. Suppl. 
2: 18). 1913 Moldenke, Known Geogr. Distrib. Erioc. 15 & 5h. 
196; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 87 & 
211. 1949; Moldenke, Résumé 102 & 489. 19595; Moldenke, Fifth Sum. 
1: 167 (1971) and 2: 957. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 50. 1928. 

The type of this species was collected by Aivaro Adolpho da 
Silveira (no. 763) "In campis arenosis prope Gr&o Mogol", Minas 


Gerais, Brazil, in July, 1926, and is deposited in the Silveira 
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herbarium. Irwin and his associates describe the species as a 
"rosette herb, the lateral flowering branches to 15 cm. tall, 
heads grayish" and found it to be "locally common in seasonal 
brooks on steep cerrado hillsides" at 1000 meters altitude, flow 
ering in October. 

Citations: BRAZIL: Distrito Federal: Irwin, Souza, & Reis dos 
Santos 9592 (W—2759015, Z). ? oie 


PAEPALANTHUS SERICIFOLIUS Alv. Silv., Fl. Serr. Min. 56. 1908. 

Bibliography: Alv. Silv., Fl. Serr. Min. 56. 1908; Fedde & 
Schust. in Just, Bot. Jahresber. 46 (2): 4. 192h3 A. W. Hill, 
Ind. Kew. Suppl. 8: 169. 1933; Moldenke, Known Geogr. Distrib. 
Erioc. 15 & 54. 196; Moldenke, Known Geogr. Distrib. Verbenac., 
[ed. 2], 83 & 211. 1949; Moldenke, Résumé 102 & 89. 19593 Mol- 
denke, Fifth Summ, 1: 167 (1971) and 2: 957. 1971. 

This species is based on A. Silveira 363 from "Secus margines 
rivulorum in Serra do Cipé6", Minas Gerais, Brazil, collected in 
April of 1950, and deposited in the Silveira herbarium. The spe- 
cies is known thus far only from the original collection. 


<a. i: Moldenke, Known Geogr. Distrib. Erioc. 
2. 196. 

Synonymy: Eriocaulon latifolium Bong., Mém. Acad. Imp. Sci. 
St. Pétersb., ser. 6, 1: 631. 1831 [not E. latifolium Arech., 
1902, nor Nees, 1900, nor J. E. Sm., 1809]. Paepalanthus latifo- 
lium Korn. in Mart., Fl. Bras. 3 (1): 3h. 1863. Dupatya latifo- 
lia (Bong.) Kuntze, Rev. Gen. Pl. 2: 76. 1891. Dupatya latifo- 
lia Kuntze apud Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 15. 


1902. Paepalanthus latifolius (Bong.) Korn. ex Ruhl. in Engl., 
Pflanzenreich 13 (4-30): 216. 1903. 

Bibliography: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 
6, 1: 631. 1831; Bong., Ess. Monog. Erioc. 31. 1831; Steud., Nom. 
Bot., ed. 2, 1: 585. 160; Kunth, Enum. Pl. 3: 575—S77 & 613. 
1841; D. Dietr., Syn. Pl. 5: 267. 1852; Steud., Syn. Pl. Glum. 2: 
[Cyp.] 282 & 33h. 1855; Korn. in Mart., Fl. Bras. 3 (1): 3hb— 
345, 507, & 508. 1863; Kuntze, Rev. Gen. Pl. 2: 746. 1891; Jacks. 
in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 878 (1893) and imp. 1, 
2: 02. 1894; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 15. 
1902; Ruhl. in Engl., Pflanzenreich 13 (4-30): 213, 216, 28h, 286, 
& 290. 1903; Alv. Silv., Fl. Mont. 1: 266. 1928; Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 2, 145. 1913 Jacks. in Hook. f. & Jacks,, 
Ind. Kew., imp. 2, 1: 878 (196) and imp. 2, 2: 402. 1946; Molden- 
ke, Known Geogr. Distrib. Erioc. 15, 30, 36, O, 50, 61, & 62. 
1946; Moldenke, Phytologia 2: 380. 197; Moldenke, Known Geogr. 
Distrib. Verbenac., [ed. 2], 88 & 211. 199; Moldenke, Phytologia 
4s 20h. 1953; E. J. Salisb., Ind. Kew. Suppl. 11: 176. 1953; Dur~ 
and & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 1959; Moldenke, Ré- 
sumé 102, 280, 292, 326, & 489. 1959; Moldenke, Résumé Suppl. 1: 
21. 1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 878 
(1960) and imp. 3, 2: 02. 1960; Moldenke, Phytologia 18: 259 
(1969), 19: 32h (1970), and 20: 25, 356, & 361. 1970. 

[to be contimued] 
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Abstract: The soil of hot springs in northern Taiwan 
sharing high temperatures of the springs was examined for fungi. 
Thermotolerant fungal species isolated included Aspergillus 
fumigatus Fresenius, Cephalosporiopsis imperfecta Peyronel, 
Chrysosporium tropicum Carmichael, and Humicola insolens Cooney 
and Emerson. One thermophilic fungal species, Humicola lanuginosa 
(Griffon and Maublanc) Bunce, was isolated from pigeon coprophilous 
material collected in Taipei during the time of the sulfur hot 
springs studies. 


Introduction: Habitats of fungi are as diverse as is the 
anatomy of the achlorophillous thallophytes. Any object is subject 
to fungal attack or fungal association regardless of composition 
or structure. Temperature is a factor in survival and structural 
development of fungi, with the optimum temperature at 25 - 30 C 
for the best growth of most species (Cochrane, 1958). A few fungi 
grow well at higher temperatures but contradictions in terminology 
occur among investigators who isolated fungi from environments 
possessing high temperatures. Mycological studies have established 
a thermophilic fungus as a species with maximum temperature for 
growth at or above 50 C and a minimum growth temperature at 20 C, 
while minimum growth temperatures below 20 C the species is _ 
considered thermotolerant (Cooney and Emerson, 1964). More fungal 
species could be identified as thermophilic if the optimum temper- 
ature for growth is identified as above 40 C without establishing 
a minimum temperature limitation (Crisan, 1959). 


The sulfur hot springs of northern Taiwan were investigated 
for the presence of fungi. Soil adjacent to the springs and 
sharing the springs high temperatures was collected for the isolat- 
ion of fungi. Thermotolerant rather than thermophilic is a more 
acceptable label for the isolated fungal species. No attempt was 
made to establish the minimum, optimum and maximum temperatures 
for growth of each fungal isolate obtained from the hot springs 
soil. No soil collections were made at springs capped and diverted 
for commercial use at sulfur springs recreational areas. Soil 
collections were made only in undisturbed habitats at the source 
of the springs. All isolated species were commonly found in the 
hot spring soil. 


Materials and Methods: Soil was collected from the banks of 
hot springs and streams leading from the spring source. The 
samples were always obtained from moist soil near the source of the 
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spring. Four spring areas in northern Taiwan were selected for 
the mycological studies. Soil was placed in sterile plastic bags 
and transported to the laboratory for further examination. The 
sulfur hot springs selected for study and the accompanying water 
temperature included Peitou 95 C, Yangmingsan 110 C, Chiaoshi 47 C, 
and Chihsinshan 50 C. The collected soil adjacent to the water 
source had temperatures of 45 - 85 C and the soil was continually 
saturated with the sulfur spring water. All collection sites were 
within a 10 - 15 kilometer radius and north of Taipei. 


Soil in 5 gram quantities was placed on yeast glucose agar 
plates and Sabouraud's maltose agar plates and placed in a 45 C 
incubator. Additional plates contained water saturated soil with 
powdered agar media sprinkled over the soil surface for an added 
nutrient source. A third group of agar plates was prepared with 
water suspensions of the soil spread on the agar surface in 3 ml 
quantities. Plates were incubated for one month with frequent 
additions of sterile distilled water to prevent desiccation at the 
selected incubation temperature. After sufficient growth, pure 
cultures were made of the recovered fungi. Species identification 
was determined according to the literature (Barnett and Hunter, 
1972; Barron, 1968; Ellis, 1971; Gilman, 1957; Raper and Fennell, 
1965; Rebell and Taplin, 1970). 


Results: The highly specialized environment of the hot 
sulfur springs in Taiwan yielded four thermotolerant fungal species. 
Unique microscopic characteristics of the organisms greatly assist 
in species identification (Figure 1). The green colored conidio- 
phores of Aspergillus fumigatus Fresenius are short, smooth walled, 
up to 300 p in length by 5 - 8 p in diameter, gradually enlarging 
upward and developing into an apical flask shaped vesicle. The 
vesicles are 20 - 30 p in diameter, with sterigmata in one series 
appearing only on the upper half. Conidia are green in mass, 
echinulate, globose, 2.5 to 3.0 p in diameter (Raper and Fennell, 


1965). 


Simple, slender conidiophores bearing two celled conidia in 
spherical heads are characteristic of Cephalosporiopsis imperfecta 
Peyronel. The genus is easily confused with the genera closely 
resembling the conidia of Cephalosporiopsis sp. (Barron, 1968; 
Booth, 1971; Guillemat and Montegut, 1957; Kamyschko, 1961; Suka- 
pure and Thirumalachar, 1966). Records of the genus isolated from 
soil are rare (Guillemat and Montegut, 1957). The two celled 
phialospores gather in balls at the hyphal apex. Conidia are 12 - 
Pra SL 5i= 2 p in size, tapered at the ends. 


Chrysosporium tropicum Carmichael grows well at 37 C (Carmich- 
ael, 1962; Rebell and Taplin, 1970). Aleuriospores are small, 
smooth walled and somewhat variable in size. The aleuriospores vary 
from 3 - 5x 4 - 9p but generally are 3.5-4x6- 7) in size 
(Carmichael, 1962). Spores are borne at hyphal tips, directly along 
the sides, or on lateral branches. Arthrospores also occur. Other 
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Figure legend: a. Aspergillus fumigatus; 
b. Cephalosporiopsis imperfecta; 


c. Chrysosporium tropicum; 
d. Humicola insolens; 


e. Humicola lanuginosa. 
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Chrysosporium species are soil borne also but they do not grow at 
high temperatures. 


Single aleuriospores of Humicola insolens Cooney and Emerson 
are borne terminally on hyphae or on short side branches (Cooney 
and Emerson, 1964). A few lateral branches produce chains of 
spores. Spores are globose, 7.5 - 12.5 p in diameter, or flask 
shaped, 14 - 20 x 8- 10 p in size. Occasionally intercalary 
spindle shaped spores are formed. The thermophilic species found 
associated with pigeons is Humicola lanuginosa (Griffon and Mau- 
blanc) Bunce. The latter species has short aleuriophores develop- 
ing at right angles to the hyphae. At times septations occur in 
these specialized branches. Spores are borne singly at the apex 
of aleuriophores, and they are smooth walled, somewhat wrinkled 
at maturity, 6 - 10 p in diameter. The genus is easily confused 
with other genera that closely resemble the morphology of Humicola. 


The heated habitat of sulfur springs in Taiwan yielded a few 
commonly found fungal species. Numerous studies recently reviewed 
in the literature (Crisan, 1973) identify various species found in 
heated habitats. Attention is now directed to physiology and 
biochemistry of the organisms in their selected ecological niches. 
Concepts attributing growth and survival at high temperatures are 
increasing yet it remains difficult to identify a habitat as the 
most suited natural occurring situation for a specific species. 


Discussion: Hot springs have been previously examined for 
microorganisms that could survive high temperatures. Inhabitants 
include blue green algae (Copeland, 1936), bacteria (Allen, 1953), 
and Actinomycetes (Henssen, 1957) while the fungal isolates in the 
current study were obtained from the hot water saturated soil 
adjacent to the hot sulfur springs. It is interesting to note the 
variation in optimum temperature requirements in the literature that 
authors selected to identify species as thermophilous. The same 
fungal species has been identified as either thermotolerant or 
thermophilic depending on the author and the study. The former 
term infers that the species can survive high temperatures as well 
as low temperatures, while a thermophilic species is dependent on 
high temperatures for normal growth and development and lower temp- 
eratures would presumably cause stress to the species. The term- 
inology has been further complicated with adjactives attached to 
terms such as the thermophiles that are facultative (Morrison and 
Tanner, 1924), stenothermal, eurithermal (Imsenecki and Solnzeva, 
1945), microthermophilic, psychrotolerant, and orthothermophilic 
(Apinis, 1963). 


Optimum temperatures for thermophilic species have been 
identified as being high or a number between 40 - 70 C selected by 
authors reviewed by Crisan (1964). The optimum temperature require- 
ments for normal fungal growth and development appears more signifi- 
cant in identifying thermophilic from thermotolerant species, how- 
ever, it is the minimum temperature that helps to separate the two 
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terms. No optimum temperature requirement or tolerance studies 
were made with the Taiwan fungal isolates. A more limited 
definition of terms was used for this study, thus fewer species 

of fungi were considered thermophilic or heat loving. Reducing 

the number of species considered thermophilic brings greater 
continuity with previous authors on thermophilic fungi although 
attention in the literature is directed to the minimum temperature 
requirements. However, minimum temperature requirements seem less 
significant when the environment selected for study involves high 
temperatures. 


An incubation temperature of 45 C was selected for this study 
between the 50 C maximum temperature set for thermophilic fungal 
growth by Cooney and Emerson (1964) and the 40 C optimum tempera- 
ture for normal growth selected by Cridan (1959). The 50 C max- 
imum temperature requirement also had a minimum temperature 
requirement for growth at or above 20 C. Thermotolerant fungi 
according to Cooney and Emerson were species with minimum require- 
ments well below 20 C and with 50 C maximum. Each definition 
restricts the number of species included in the terms. In the 
controversy with Cooney and Emerson, Crisan considered his oppon- 
ents minimum and maximum temperature requirements for identifying 
a thermophilic species as failing to distinguish between fungi 
that are truely thermophilic with mesophilic species that have an 
unusual heat tolerance yet grow below 20 C. Cooney and Emerson 
believed that the maximum and minimum temperatures were more easily 
established than optimum temperatures. Many fungi have an optimum 
temperature above 40 C yet still grow vigorously well below 20 C. 
For Cooney and Emerson it is difficult to distinguish between 
normal and abnormal growth of a species. Furthermore, if human 
and animal fungal pathogens were considered thermophilic, establish- 
ing normal growth in the dimorphic pathogens would add to the com- 
plexity of terminology. Cooney and Emerson believed Crisan, 
according to his definition, should include several additional 
species. The limited number of species considered thermophilic in 
both previous studies and the additional species identified as 
thermotolerant by Cooney and Emerson were also identified as 
thermophilic or thermotolerant in the Taiwan studies. Each previous 
study would be in agreement with Humicola lanuginosa as the thermo- 
philic species isolated in Taiwan. Aspergillus fumigatus, Cephalo- 
sporiopsis imperfecta, Chrysosporium tropicum and Humicola insolens 
are thermotolerant to Cooney and Emerson, and thermophilic to 
Crisan. Regardless of terminology, with high temperatures and high 
quantities of dissolved minerals in the soil, it is most interesting 
to frequently isolate the species identified in the thermal sulfur 
springs of northern Taiwan. 


Thermophilic and thermotolerant fungi have been isolated from 
self heating wood chips stored at a paper factory (Tansey, 1971). 
The presence of these fungi along with species of bacteria contribute 
to the heating and breakdown of organic material from which these 
saprobes obtain nutrients. Stored hay serves as a suitable habitat 
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for the heat loving fungi (Bunce, 1961; Chang and Hudson, 1967; 
Rész, 1968), in addition to stored grains such as barley (Flann- 
igan, 1969; Mulinge and Apinis, 1969), oats and wheat (Gilman and 
Barron, 1930), and corn (Awao and Mitsugi, 1973). The relation- 
ship between molds found on bin-burned grain and the production 
of heating was studied by several early investigators as noted by 
Gilman and Barron (1930). 


Bagasse or crushed sugar extracted cane was found to contain 
thermophilic fungal species (Seabury et al., 1968). Fungal mycel- 
jum grew profusely at 60 C and above within collected stacks of 
oil palm kernels at oil mills in Nigeria (Eggins, 1964). Fresh 
pecans also serve as a good growth medium (Huang and Hanlin, 1975). 
Retting guayale is a habitat for Penicillium species suited for 
growth at high temperatures (Raper and Thom, 1968). Coprophilous 
material high in nitrogen sources also supports thermophilic fungal 
growth (Awao and Mitsugi, 1973; Cooney and Emerson, 1964; Crisan, 
1964; Henssen, 1957; Lohr and Olsen, 1969; Waksman, et al., 1939). 
The partially decomposed nesting material of alligators (Tansey, 
1973) and birds (Eicker, 1972; Frith, 1962; Noack, 1912) provides 
habitats for thermophilic fungi. Feathers and excreta in addition 
to nesting material of blackbirds, chickens (Cooney and Emerson, 
1964), and Australian megapodes (Erith, 1959; Wetmore, 1933) were 
the subject of thermophilic fungal studies. Apinis and Pugh (1967) 
isolated 27 species of thermophilous fungi from nests of sandmartin, 
swallow, hedge sparrow, greenfinch, and reed bunting. Geothermal 
heat of pasture soil (Eggins and Malik, 1969), peat (Kuster and 
Locei, 1964), forest soil (Ward and Cowley, 1972), and alluvial 
soils (Apinis, 1963b; Awao and Otsuka, 1974; Craveri, et al., 1967; 
Maheshwari, 1968) creates additional natural habitats while man 
made niches of similar nature include mushroom compost (Fergus, 
1964), coal spoil tips (Evans, 1971), city trash (Von Klopotek, 
1962), and solid waste municipal compost systems (Kane and Mullins, 


1973). 


Some aspects of thermophilic fungal physiology were studied. 
Vitamins (Loginova, 1959) and amino acids (Morgan, 1972) were 
examined in nutritional requirement studies of thermophilic fungi 
when subjected to high temperatures in contrast to growth of fungi 
at reduced temperatures. Enzyme properties and modes of action 
were recently examined in thermophilic fungi. Enzyme systems and 
requirements studied included lipase (Bruszewski, et al., 1972; Liu, 
et al., 1973a, 1973b; Mumma, et al., 1970), B-glucosidase (Lusis 
and Becker, 1973), glucose-6-phosphate dehydrogenase (Broad, 1970). 
Additional nutritional studies have been conducted (Hedger and 
Hudson, 1974; Loginova, 1960), including pH requirements (Malik and 
Eggins, 1973) in order to further examine the ecological niche of 
heat loving fungal species. 


Thermal soils and hot springs of Yellowstone Nationals Park were 
examined for the existence of fungi at high temperatures (Tansey and 
Brock, 1971). The studies yielded Humicola lanuginosa and 


Aspergillus fumigatus, two of the fungal species found in the Taiwan 
sulfur hot spring soil. Only thermotolerant fungal species were 
isolated from the sulfur springs, the thermophilic species was 

found in a pigeon loft in Taipei during a previous study (Volz and 
Yeh, 1976). 
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BOOK REVIEWS 


Alma L. Moldenke 


"SYSTEMATIK DES PFLANZENREICHS: Unter Besonderer Berucksicht 
Chemischer Merkmale und PFLANZLICHER DROGEN" by Dietrich 
Frohne & Uwe Jensen, x & 305 pp., illus., Gustav Fischer 


Verlag, Stuttgart 7000, W.Germany. 1973. DM.38 paperbound. 


However differently plant taxonomists, plant evolutionists 
and phytosystematists choose to label different plant divisional 
groups and their groupings, both generally and specifically, they 
tend to agree upon the existemce of those morphological, chemical 
and sometimes "behavioral" responses which group some plants to- 
gether and render others apart. The relative importance of such 
factors and new ones ever being presented in the literature 
quantitatively, qualitatively and causally are what result in the 
assorted classification systems and terminology. What will the 
ultimate outcome(s) be? 

This very carefully prepared book organizes effectively much 
old and newer materials in the text and in many excellent charts 
and diagrams, such as: (1) stages in fruit formation in the sub- 
family groups of the Rosaceae (s.1l.) and (2) calcium oxalate 
crystalization, steroid and chelidon molecular patterns, under 
ground storage organs among the groups of the Liliaceae (s.l.). 
These comprise important assets to the book. 

Lippia, mentioned on page 203, somehow was omitted from the 
index. The illustration of Saponaria officinalis shows actually 
clasping leaves and veining on the lower pair of leaves like 
nothing I have seen on the many thousands of leaves of this plant 
which have been inspected close-up by me. These are only minor 
detractions. 


"A SHORT HISTORY OF ANATOMY AND PHYSIOLOGY FROM THE GREEKS TO 
HARVEY" by Charles Singer, 209 pp., illus., Facsimile 
Edition for Dover Publications, New York, N. Y. 1001). 
1957. $2.75 paperbound. 


Over half a century ago this since corrected study appeared 
as "The Evolution of Anatomy". For such a small price students = 
prospective, beginning, advanced and amateur - of the history of 
science, medicine, etc. can have an easily readable and well 
evaluated presentation of this topic. It is copiously and effec- 
tively illustrated. I wish that young students the world over 
could be encouraged - in contrast to being required — to read 
this fine book during some leisure time. Modern medical training 
may seem to be in a hurried, crammed, unique world rather than an 
advancing part of a whole. 16h 
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"WOODY VINES OF THE SOUTHEASTERN STATES" by Wilbur H. Duncan, 76 
pp., illus., University of Georgia Press, Athens, Ga. 30602. 


1975. $2.50 paperbound. 


Keyed, accurately descriptive text, recognizable neat line 
drawings, and geographic distribution maps make this book a handy 
individual guide or fine teaching tool for this group of native 
and established introductions of persistent woody climbing mem- 
bers of over 20 plant families. 

To the SIDA 3(1) 1967 single issue where most of this material 
first appeared in print, some corrections are made and Celastrus 
orbiculatus Thunb. has been added, 

Some printing errors still have slipped by unchecked —- Cynan- 
chum scoparium has its generic name misspelled on p. 76 and the 
specific name misspelled on p. 34, yet both are correctly spelled 
elsewhere in the book. 

The line drawing of Lonicera japonica shows four isolated lobed 
leaves above it, but neither here nor in the text is there any 
indication for the uninitiated as to where and how they might 
grow naturally. 

The author has wide experience in the field, in herbaria and 


in teaching. 


"BIRDS OF THE SOUTH: Permanent and Winter Birds Commonly Found in 
Gardens, Fields, and Woods" by Charlotte Hilton Green, 277 
pp., illus., Facsimile Edition of Dover Publications, New 
York, N. Y. 10014. 1975. $3.50 paperbound. 


First published in 1933 by the University of North Carolina 
Press, this approved replication varies only in halftone printing 
of the original color plates. Originally planned for "bird lovers 
and school children" and presented in a somewhat "dated" writing 
style, it nevertheless provides interesting and accurate obser=- 
vations, still valid today, on song, color, range, nesting, man- 
nerisms, etc. of nearly 70 different kinds of birds. Tkms much 
life and living can be added to birders’ life lists. 


"THE APPLICATION OF COMPARATIVE MORPHOLOGY OF INTESTINAL PARASITES: 
In Full Color" by John W. Moose, xiii & 2 pp., illus., 
Charles C. Thomas, Publisher, Springfield, Illinois 62717. 
1973 e $7 050 hd 


This is publication 908 in the American Lectures in Clinical 
Microbiology series edited by Albert Balows. It is planned as a 
lab or bench manual that is complementary to several outstanding 
listed parasitology treatises. Under each of the 136 slide micro= 


graphs is given? naxe of organism, diagnostic stage and/or identi- 
fying criteria, magnification (usually of 600x or 1000x), commonly 
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used stain(s) which typically serve as the color and/or color ren 
action, and occasional comparative notes. Occasionally some non- 
pathogenic concomitants are included and explained, vid. fig. 136. 

Typically for the patient almost anywhere these identifica- 
tions are made under M.D. direction but by laboratory technicians. 
This book will serve as an excellent guide for then. 


"AMEBIASIS IN MAN: Epidemiology, Therapeutics, Clinical Correla- 
tions and Prophylaxis" edited by Carlos A. Padilla y Padilla 
& George M. Padilla, xii & 179 pp., illus., Charles C. Thomas 
Publisher, Springfield, Illinois 62717. 197). $13.95. 


The nine doctor-authors from Guatemala and India stress through= 
out this book, with convincing evidence, that amebic diarrhea and 
dysentery are not just tropical afflictions but are rather almost 
global in distribution and that amebiasis is not merely an intes- 
tinal disorder with ancillary complications but rather is one that 
is becoming a truly systemic infection in many patients. 

Dysenteries of different etiologies are briefly distinguished - 
schistosomiasis, giardiasis, shigellosis, trichomoniasis - any one 
or more of these may be additional gut infections with Entamoeba 
histolytica. 

This study will obviously be of considerable value to medical 
workers, public health workers, and scientists studying "in the 
field" as well as to teachers and others who could influence 
hopefully the personal hygiene habits of the simplest food and 
water handlers [and does this not literally include everyone? ] 
in exotic and not so exotic places so that they may remain "poten- 
tial" rather than "actual" carriers along with flies and roaches. 

For humanity's sake this book deserves widespread dissemination 
and study. 


"A GUIDE TO BIRD WATCHING" by Joseph J. Hickey, xxii & 252 ppe, 
illus., Facsimile Edition of Dover Publications, New York, N. 
Y. 1001). 1975. $3.00 paperbound. 


Such increased availability of the original 193 inexpensive but 
valuable book should be a source of joyful satisfaction to any 
English-reading folks attracted to the birds in our out-of-doors. 

Beginning bird studies, migration watching, bird counts, bird 
banding, life-history studies, an updated list of bird books, and 
an introduction to bird tracks, especially those studied by C. A. 
Urner, are some of the highlights of this welcome book. 
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"FUNDAMENTALS OF NUCLEAR SCIENCE: With Applications in Agriculture 
and Biology" by P. N. Tiwari, xi & 167 pp., illus., Halsted 
Press of John Wiley & Sons, Inc., New York, N. Y. 10016. 
197). $7.95. 


The author is with the Indian Agricultural Institute in New 
Delhi. 

The first part of the book presents the "basic concepts of 
muclear science with a minimum of mathematics", including the 
protection needed for people from the "excitation, ionization 
and chemical change" effects that may run a whole gamut of know 
and yet to be realised deleterious, immediate, cumulative, and/or 
delayed results. 

The second and briefer part of this book involves the applica- 
tion of isotope tracers, muclear irradiation and mclear analyti- 
cal techniques to soil=plant nutrition, pest control, food preser— 
vation, seed oil mass screening, etc. 

This publication may serve usefully for English-reading tech- 
nicians or technicians—to—be in the author's and similar countries 
because it is a résumé of much printed material released by the 
International Atomic Energy Mission of the United Nations. In 
much of the “western world" it is superfluous. 


"GRUNDRISS DER INSEKTENKUNDE" by Hermann Weber, 6,0 pp., illus., 
Gustav Fischer Verlag, Stuttgart. 197). ca, DM.50. 


This is the fifth "Auflage vollig neu bearbeitet von Prof. Dr. 
Herbert Weidner" which involves making available again the ex- 
cellent Weber text to at least another generation of potential, 
functional or scholarly entomologists and of advanced students 
and researchers in other fields who incidentally find that insect 
structures, relationships and/or activities affect their own 
problems or are involved in parallel situations. 

Those familiar with Weber's "Lehrbuch der Entomologie" of 1968, 
his other studies and teaching will expect much of this current 
work and will be amply gratified. Surely they will be pleased 
with the few minor corrections and the smooth addition by Weidner 
of the results of modern day biochemistry, biophysics, electron- 
microscopy and phylogenetic systematics of the 33 insect orders 
herein recognized. 

There are 287 figures, many very detailed, all so intricately 
drawn or so well photographed that they provide their own inter 
national language. 

The literature, especially in German, is meticulously used and 
recorded. The book is carefully and fully indexed. 

An excellent contribution! 
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"TREES — Structure and Function" by Martin H. Zimmermann & Claud 
L. Brown, xii & 336 pp., illus., Springer-Verlag, Heidelberg, 
Berlin & New York, N. Y. 10010. 1971. $19.80 clothbound. 
1974 Second Printing $12.00 paperbound. 


"Devoted largely to those aspects of (integrated) structure 
and function which are peculiar to trees" generally and "not how a 
given species reacts under different environments". Dr. Brown 
wrote the first three chapters on primary and secondary growth and 
the tropic and other influences on growing forms. Dr. Zimmermann 
wrote the two chapters on xylem and phloem transport and at the 
close of the former has stated "It is very peculiar that some 
workers, when studying xylem transport, forget the phloem, or when 
studying the phloem ignore the xylem". Re-export of minerals like 
phosphorus from old leaves via the phloem — for one example — 
eradicates the "mystery" of varying distribution. Dr. Zimmermann 
also wrote the final chapter on storage, mobilization and circu- 
lation of assimilates. 

Using evidence from electro-osmosis, streaming potentials and 
currents, Onsager equations and coefficients, and energy require= 
ments for sap movement, Melvin T. Tyree presents his specialty 
and chapter on the steady state thermodynamies of translocation 
in plants. 

Helpful illustrations, carefully documented literature, and 
author and subject (not organism) indexes are provided. 


"CLIMATE=DIAGRAM MAPS of the Individual Continents and the Eco- 
logical Climate Regions of the Earth — Supplement to the 
Vegetation Monographs" by Heinrich Walter, Elizabeth Harnick=- 
ell & Dieter Mueller—Dombois, iv & 36 pp., illus. text & 9 
folded maps, Springer-Verlag, Heidelberg, Berlin, & New York, 
N.Y. 10010. 1975. $29.60 in folding clothbound case. 


"The climate-diagram maps.....serve for a quick orientation of 
the climate and its zonation in the various world regions, which 
are discussed in Volumes I—IX of this series". The term "quick" 
is used in the previous sentence only because it has to telescope 
about 8000 very detailed maps from the "Klimadiagramm—Weltatlas". 
This explanatory text at hand is an English translation of the 
original German. The 9 maps are bilingual: (1) for North America, 
(2) for South America, (3) for Africa, (4) for Australia and New 
Guinea, (5) for southern Asia, (6) for northern Asia, (7) for Eu- 
rope, (8) for Pacific Oceania, and (9) for ecological climate 
regions of the world's climate. 

There are so many different ways in which carefully trained 
people with many different orientations and skills could benefit 
by access to and careful perusal of these maps and related de- 
tailed studies, 
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NOTES ON SAPINDACEAE. I. 
NEW SPECIES OF SERJANIA FROM CENTRAL AMERICA AND MEXICO 


Thomas B. Croat 
Missouri Botanical Garden 


The following paper is intended to be the first of several 
papers concerned with Sapindaceae leading eventually to a 
revision of the Sapindaceae of Central America. During recent 
work with the Sapindaceae for the Flora of Panama new taxa were 
discovered. The need to return a large number of loans neces- 
sitates publication of these taxa now. 


Serjania macrocarpa Standley & Steyermark var. glabricarpa 


var. novo 


Frutex scandens; folia biternata; lamina + lanceolata- 
elliptica, 3-9(12) cm longa, 1.5-4.0 cm lata, crenata ad 
crenata-serrata, sparsim pubescens. Fructus ovatus-cordatus, 
fere glaber. 


Liana; stems 6-costate when young, rufous—tomentose, 
becoming sharply 3-angled and viscidulous in age with the 
pubescence dense only in lines; wood composite with a large 
central bundle surrounded by three small peripheral bundles. 
Leaves altermmate, biternately compound, the petiole 2-5(7) cm 
long, sharply striate, tomentulose to villous on the angles, the 
grooves viscidulous, the rachis similar but broadly margined or 
narrowly winged; leaflets 9, lanceolate-elliptic to narrowly- 
elliptic or ovate-elliptic, acuminate to acute at apex, 
attenuate to obtuse at base, 3-9(12) cm long, 1.5-4(6.5) cm 
wide, crenate to crenate-serrate, the teeth thickened and 
glandular; upper surface glabrous to strigulose on the surface, 
more densely so on veins especially the midrib; lower surface 
moderately pubescent throughout with whitish, curved, short 
trichomes; major lateral veins 7-12 pairs, arcuate-ascending, 
joining the glandular teeth; reticulate venation obscure above, 
prominulous beneath. Inflorescence of paniculate thyrses, 
terminal or upper axillary. Flowers white; sepals ovate to 
oblong-ovate, tomentose, to 3.5 mm long; petals obovate, 
glabrous, to 4 mm long, the anterior scales oblong, to 3.5 mm 
long, glabrous except for the densely villous margins, the 
crown emarginate-bifid, to 1 mm long, orange, glabrous, the 
deflexed appendage no longer than the crown, densely villous; 
lateral scales slightly shorter and narrower than anterior 
scales; stamens unequal, filaments villous, bisexual flowers 
with the shortest filaments, ca. 1.8 mm long, the longest ca. 
3.5 mm long; anthers oblong-elliptic, ca. 0.5 mm long; pistil 
<1 mm long; ovary ovoid, glabrous; styles 3, glabrous, as long 
as the ovary; pistillate flowers with stamens shorter, 2-3 mm 
long, the ovary obovoid, glabrous except hirtellous to 
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tomentulose on the angles. Fruit ovate (often reddish when 
immature), the wing emarginate at the apex, equalling or 
exceeding the seminiferous area, cordate at base, 4.0-4.5 cm 
long, 3.3-3.7 cm wide; the seminiferous area smooth or rugose, 
glabrous. 


Type: Belize: District of Cayo; forest south of San Luis 
and east of Camp Six, March 19, im. frts, Dwyer, Elias & 
Maxwell 361 (Holotype MO, 1964274). 


The variety glabricarpa is distinguished from the typical 
variety by its glabrous to sparsely pubescent ovary and 
essentially glabrous fruits. The typical variety has a 
densely rufous-tomentose ovary and a fruit which is densely 
rufous—tomentose especially on the seminiferous area. 


The species ranges from Mexico (Veracruz, Tabasco & Oaxaca) 
south to Honduras. It flowers in the dry season December to 
February. Fruits mature from March to May. 


Additional collections seen: MEXICO: Oaxaca; Distr. of 
Tuxtepec, Chiltepec & vicinity, alt. ca. 20 m., Calderon 367 
(A, US). Tabasco; Atasta, Rovirosa 751 (K). Veracruz; Jalapa, 
Acatlan, Salazar s.n. (US). Veracruz; Fortuno, Coatzacoalcos 
River, alt. 30-50 m, Williams 8428 (F, US). BELIZE: Cayo Dis-— 
trict, without exact locality, Thompson s.n. (coll. 1929) (F). 
Cayo; El Cayo, Bartlett 11569 (F, MICH, US). Cayo; 9.5 mi S of 
Georgeville on road to Augustine, Croat 23467 (MO). Belize; 
Maskall Pine Ridge, Gentle 1161 (A, F, GH, K, MICH, MO, NY, US). 
Cayo; vic of Round Hole Bank Chiquibul Forest Reserve, elev. 
ca. 1600 feet, Proctor 30152 (MO). Cayo; 7 mi from Roaring 
Creek on road to Humming Bird Gap, Wilbur & Weaver 11536 (F). 
Toledo; without exact locality, Peck 633 (GH). Toledo; along 
trail to Esperanza beginning 1 mi N. of Colombia Forest Station, 
Croat 24251 (MO). Toledo; vic of San Jose Mayan Indian village, 
6.7 mi N. of Colombia Forest Station, Croat 24449 (MO). Toledo; 
Rio Grande River, 250 feet elev., Schipp 1104 (A, F, GH, K, 
MICH, MO, NY, US). Toledo; Wabass Camp, Columbia River, 
Sampson 18 (K). HONDURAS: Dept. Cortes, Montana de Rio 
Piedras, alt. 240 m, Molina 3554 (F). Dept. Santa Barbara, 
San Pedro Sula, alt. 300 m, Thieme 5178 (US). 


Serjania lundellii sp. novo 


Frutex scandens; corpus lignosum compositum; folia biter- 
nata; rachis petiolusque nudus; lamina + ovata, fere glabra. 


Fructus ovatus, circa 2.5 cm longus, 2.0 cm latus, alis fere 
glabris, semine sense hirsuto-villoso. 


Liana; the stems terete to 6-costate when young, weakly 
viscidulous, sparsely appressed-pubescent; wood composite, a 
large central bundle surrounded by 3 peripheral bundles, the 
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peripheral bundles sometimes split into 2. Leaves biternately 
compound, 3.5-15 cm long; petioles .7-8 cm long, canaliculate, 
viscidulous, glabrous to inconspicuously appressed—pubescent; 
rachis similar but with a pubescent medial ridge; leaflets ovate 
to ovate-elliptic, rounded to acute or rarely acuminate at apex, 
rounded to attenuate at base, .8-6.5 cm long, .5-3.8 cm wide, 
subcoriaceous, glabrous above except on prominently raised 
midrib and some major veins, nearly glabrous below, major 
lateral veins 3-5 pairs, the lowermost pair ascending to about 
the middle of the blade; reticulate venation obscure; margins 
broadly crenate, revolute, the teeth weakly glandular; the 
terminal leaflet gradually tapered to a long petiolule; the 
lateral leaflets sessile or short-petiolate. Inflorescence 
terminal or upper axillary, the thyrses arranged in panicles or 
racemes. Flowers white; pedicels to 3 mm long, articulate ca. 
midway, tomentulose; calyx ovate to ovate-elliptic, tomentose, 
to ca. 3 mm long; petals oblong-obovate to obovate-spatulate, 

to 3 mm long, glabrous outside, coarsely glandular inside; 
anterior scales ca. two-thirds as long as petals, villous 
within, especially along the margin; the crown about as broad 

as high, emarginate, the deflexed appendage ca. 1.5 times 

longer than crown, densely villous; glands of anterior scales 
about as broad as long, glabrous; lateral scales slightly 
smaller than anterior scales, the crown reduced; stamens 
slightly unequal, the filaments flattened, glabrous on the face, 
hirsute on the edges; staminate flowers with stamens 2-4 mm 
long, filaments weakly flattened toward base, sparsely pubescent, 
pistil minute; bisexual flowers with stamens 1.4-1.8 mm long, 
the pistil to 2.5 mm long, the ovary trigonous, densely hirsute, 
ca. 1.2 mm long, the style + glabrous, equalling the stigmas, 
stigmas 3, densely papillose. Fruits ovate-cordate, 2-2.7 cm 
long, 1.8-2.5 cm wide, the sinus shallow, the wing somewhat 
shiny, glabrous or sparsely pubescent, obcordate at apex and 
extending well ahead of seminiferous area, the latter densely 
rufous-hirsute with villous to tomentose pubescence often 
extending along the medial ridge. 


TYPE: Mexico; Campeche, Tuxpena, fls Jan 28, Lundell 1257 
(Holotype MO, 1019612; isotypes A, F, GH, MICH, MO, NY, TEX, 
US). 


The species is confused with no other in Central America 
but most material has passed under the name Serjania scatens 
Radlk. or S. atrolineata Sauv. & Wright which are synonymous 
names representing a totally different species. Serjania 
lundellii is most easily distinguished by its rufous—-hirsute 
fruits and its small, ovate, nearly glabrous leaflets. It 
flowers in the early dry season December to March. Fruits 
Mature from February to May. 


The species ranges from Mexico (Yucatan) to Guatemala and 
Belize. 
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Additional collections seen: MEXICO: without exact 
locality, Purpus 10607 (US). Campeche; Km 5 Carr. Escarcega 
a Candelaria, Chavelas 235 (F, MICH). Yucatan; Chichan Kanab, 
coll. 1917, Gaumer 23676 bis (F). BELIZE: Cayo; ca. 40 mi W 
of Belize, Dwyer, Elias & Maxwell 55 (MO). Cayo; El Cayo, 
Bartlett 12007 (F, MICH), 12080 (NY), 12908 (F, NY). Cayo; 
El Cayo and vicinity, Chanek 174 (MICH). Cayo; El Cayo Road, 
Gentle 2177 (A, F, K, MICH). Cayo; Mai Lookout Station, Dwyer, 
Elias & Maxwell 221 (F, MEXU, MO). Cayo; vic. of Cuevas, south 
of Millionario, elev. ca. 900 m, Croat 23563, 23571 (MO). 
Cayo; Valentin, Lundell 6357 (MICH, NY). GUATEMALA: Alta 
Verapaz; vic. of caves SW of Languin, alt. 600-1000 n, 
Steyermark 44077 (A, F, US). Peten; Dos Arroyos, Bartlett 12104 
(F, MICH). Peten; Dos Arroyos to Yal'och, Bartlett 12843 
(MICH). Peten; Santa Elena, 8 km SE of road to La Libertad, 
Ortiz 2210 (US). Peten; La Libertad & vic, Aguilar 239 (A, K, 
MICH, NY). Peten; near La Libertad, Ortiz 615 (F, US). Peten; 
at Km 25 on road to Poctun, Ortiz 672 (®; MO; NY). Peten; 
Santa Cruz, Bartlett 12394 (MICH, MO, NY). Peten; Santa Cruz, 
Bartlett 12406 (A, F, MICH, US). Peten; vic of archeological 
camp on N shore of Lake Yaxha, elev. 500 ft., Croat 24664 (MO). 


ARGYROXIPYIUM KAUENSE, THE KAU SILV#RSWORD 
*Deseners & Sunadas 


The Hawaiian Islands are peculiar in having four endemic genera of 
Compositae belonging to the preponderately American Subtribe Madinae. 
These are Railliardia and Dubautia, two sroups like Bidens and Cosmos 
kept separate for convenience even though they intergrade impercept- 
ibly; Wilkesia; and Argyroxiphium, to which the famed silverswords 
belong. Of the latter genus, several species grow on the Islands of 
Maui and Hawaii. Here we wish to describe more fully one of the les- 
ser known. It «rows on the southern slope of Mauna Loa in the For- 
est Reserve at about 6,000 feet elevation in the fog belt in wet hu- 
mus among aa lava. It was collected as early as 191] by C.N. Forbes, 
and incorrectly identified. Forester LeW. Bryan*s collection of July 
1956 was studied by J.F. Rock and Marie C. Neal, and too briefly des- 
cribed as Argyroxiphium sandwicense var. kauense in Uccas. Pape BoP. 
Bish. Mus. ATE YESER L957. It was renamed A. kauense (Rock & Neal) 


Deg. & Dege, in Flora Hawe Dec. 27, 1957.~ 


*The four authors are Mr. & Mrs. Otto Degener, botanists; Iir. & Mrs. 
Kaoru Sunada, wholesale florists. 
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Several unbranched Argyroxiphium macrocephalum 
Endemic to Haleakala, Island of Maui 


The Degeners had found and studied a few isolated, live speci- 
mens in 1968. But under the guidance of Kaoru Sunada, Chairman 
of the Silversword Protection Committee, and Mrs. Sunada» on 
August 7, 1974 they were led to a magnificent colony of the spe= 
cies. With seedlings, the colony may number several thousand 
plants. About 250 were in full bloom at the time, but not a 
single one in seed. For the present description, therefore, a 
few echenes were used that had been stuck by spider or cater-= 
pillar threads to a dead, decayed head. Evidently the plants 
Zrow perhaps for five to ten years, burst into flower during a 
short season and give off a faint fragrance, mature their 

seed a few months later, and then die completely! 


As the Kau silversword is such a beautiful plant, very lo= 
calized in distribution and exposed to extinction in case a 
flow of lava should overwhelm the area from the summit of ac- 
tively volcanic Mauna Loa, or from introduced insects and 
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browsing animals or exotic weeds, Chairman Sunada, nisei citizen of 
the State of Hawaii, is prepared to send his photographs and fresh 
seeds to botanical gardens and institutions in Japan on condition that 
the recipients will conscientiously try to cultivate this magnificent 
plant. We hope Hawaii shall add beauty to Japanese gardens with the 
Kau silversworde Its botanical description, based on living material, 
is as follows: 


ARGYROXIPHIUM KAUENSE (Rock & Neal) Deg. & Deg.s, the KAU SILVERSWORD 


Basally woody perennial with taproot bearing few sideroots, short- 
creeping and sparingly rooting from stem, very rarely few-branched 
near base, ending several dm. above #zround before flowering in de- 
pressed-globose commonly 3 dm. wide and 2 dm tall sphere of loosely 
arranged arcuate-ascending livine leaves above marcescent-retrorse 
ones; after several years’ development quickly producing an erect ra- 
ceme to become commonly 15 dm. tall; a few may be as short as 7 dm. 
or as tall as 20 dm.; entire unbranched plant dying after seeding (or 
in the few conspicuously branched specimens observed only the seeded 
branch dyine). Leaves linear, firmly fleshy, up to 30 cm. long, in 
cross section narrow diamond-shaped and 5-6 mm. wide and 2.5 mm. 
thick, from szlutinous glabrous 12 mm. wide base, with acute apex 
appearing mucronate because of projecting appressed hair, with 5-8 
impressed longitudinal ribs on upper surface but smooth on lower 
surface, pale sreen and densely pubescent with appressed dark sray- 
4sh silvery silky hair; dying leaves grayish purplish as are also 
injured parts of stem. Raceme narrow-elliptic in outline, yellow- 
green, the main hollow longitudinally ridged stem about 2 cm. 
thick with 100-150 single nodding heads, those toward base and top 
of raceme smaller and on shorter pedicels (with exception mention- 
ed below): bracts only of lower part of raceme often 9 cm. long 
with 8 mm. wide base, with lower half glabrate to clammy-pubescent 
but upper half silvery-pubescent like leaves and linear-lanceolate 
to acuminate apex, with midrib prominent; bracts upward in raceme 
as long as pedicel and head or shorter, becoming greenish yellow, 
entirely clammy-pubescent and never silvery, mostly 25 mm. long 
and 2 mm. wide, narrowly elliptic but upward of raceme becoming 
finally linear; pedicels near base of raceme about 14 cm. long 
but toward apex of raceme gradually reduced to about 3 cme, pithy 
stiff, erect-spreading, pale yellow with green tinge, densely 
clammy-pubescent throughout with spreading slandular hair, flate 
tened, bearing along margin of narrow sides several bractlets 
often suboppositely arranged and mostly similarly glandular; 
bractlets linear-lanceolate, chiefly on upper half or third of 
pedicel, pale greenish with thick pale yellowish midrib, 2 or 
3 but toward top of raceme fewer and smaller and finally none. 
Involucre campanulate, pale greenish, with erect-spreading short 
glandular hair, 10-20 mm. wide, 15-22 mm. high; involucral bracts 
about 30, more or less connate, 1-2-2 mm. wide, linear-lanceolate, 
in single row but some slightly overlapping lengthwise, acute to 
acuminate; receptacle slightly convex, 7 mm. wide, glabrous with- 
in; terminal head of raceme larger than all others and blooming 
precociously early with as much as 10 cm. of inflorescence im- 
mediately below still remaining in bud. Ray florets pistillate, 
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8 or usually less per head; ovaries blackish, shiny; corolla tube 
somewhat curved outward; lisule 5-6 mm. long, recurved, wrinkled 
lensthwise, usually 3-parted often with central lobe narrowest, 
rarely 2- or 4-parted, mostly yellowish but in some plants all 
white, in others white toward top of raceme but pale claret else- 
where, inistill others pale to briszht claret throughout; style 
branches glabrous, dark purplish. Disk florets 75-150, tubular, 4 
- 6 mms long, green below but from about middle of corolla tube 
becoming increasingly more pink-claret; style branches pale yel-= 
low, with short papillose stigmas; anthers dark yellow; connec= 
tive deltoid at apex. Disk achenes brownish black, shiny, 7-10 
mms long and 1.5 mm. wide, smooth but strongly 5-angled,straight 
(near center of head) to curved (near periphery), linear-clavate, 
with narrow truncate base having central mucro, with wider 
rounding top surmounted by firm pale-stramineous crown of three 
Oo5 mme long and two 1.5 mm. long fimbriate pappus awns. 


Type Locality: "Kahuku, above Kau Forest Reserve at Charlie 
Stone, altitude 6,700 feet, flowering and fruiting, July 1956, 
type L. William Bryan 25670 in Bishop Museum." 


We must not confuse the Kau silversword with other silver- 
swords growing on the Island of Hawaii. Aekauense srows on Mau- 
na Loa at about 6,000 feet elevation in the fog belt. When ready 
to produce its inflorescence, the plant consists of a sphere of 
loose and somewhat flaccid, dark grayish, silvery leaves on an 
erect stem one decimeter or more above the ground. As» sandwicen- 
se DC., with probably several good varieties and forms, is pe- 
culiar to elevations of 8,000 to 10,000 feet on the same island. 
It grows in volcanic cinders exposed to intense sunlight alter- 
nating with some fog and occasionally snow. Before producing its 
magnificent inflorescence it consists of a sphere of compact, 
stiff, silvery leaves not borne on a long stem, but flat on the 
grounds A. macrocephalum A. Gray, with a similar appearance to Ae 
sandwicense, is endemic to Haleakala, a mountain forming the easte 
ern part of the Island of Maui. In 1936 government officials plante 
ed fifty of these Maui plants on the Island of Hawaii. As the 
first of these flowered and seeded in 1947, we today are not sure 
whether A. sandwicense and A. macrocephalum have hybridized. Are 
some unusual specimens of A. sandwicense true, natural varieties 
and forms or merely hybrids with A. macrocephalum due to this un- 
fortunate 1936 introduction? At least all the specimens examined 


of A. kauense show no evidence of hybridization with other spe- 
cies. 


The recently published statement that “Collectors and grazing 
have endamgered the silversword, Argyroxiphium kauense, in Hawaii” 
is misleading. The colony grows at an elevation accessible only 
with some difficulty by jeep. The collectors during the last dec- 
ade, so far as we know, have been the Degeners, the Sunadas and a 
National Park Ranger or two. The Degeners have taken a single flow- 
ering plant for shipment in preservative to Cornell for the mak- 
ing of a scientifically exact drawing. They have carefully remov- 
ed two leaves and one flowering head only from each of fifty indi- 
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vidual plants for distribution to fifty leading botanical institu- 
tions of the World, and taken a dozen seedlings for planting at 
4,000 feet elevation. The Sunadas and the Rangers have collected 
seed for successfully propagating the silversword in Hilo and near 
the National Park Administration Building next to other species 
for comparative studies. The efficient method of inducing germin- 
ation is to place the achenes between moist paper towels and to 
store them thus for several weeks in the refrigerator at cold but 
not freezing temperatures. the terrain is too rugged for cattle, 
and we never noted evidence of the presence of goats. Apparently 
the Kau silversword never was abundant like the Haleakala one. 


A rare branching Argyroxiphium kauense 
Endemic to Mauna Loa, Island of Hawaii 


TWO ADDITIONAL NEW SPECIES OF APHELANDRA (ACANTHACEAE) 


Dieter C. Wasshausen 
Smithsonian Institution, Washington, D. C. 20560 


1. APHELANDRA HARLEYI Wasshausen, sp. nov. 

Suffrutex; caules tretes, glabri; lamina foliorum elliptica, 
acuminata, basi angustata, in petiolum decurrens, coriacea, supra 
glabra, subtus parce strigosa; spicae solitaria, terminales, 
subsessiles, rachidibus villosus; bracteae luteae, ellipticae, 
acuminatae, pilosulae, striato-nervatae, integrae preater minute 
et parce serratae; bracteolae lanceolatae, carinatae, aristatae, 
striate-nervatae, pilosulae; calycis segmenta subaequalis, 
lanceolata, striato-nervata, pilosulae; corolla lutea, glandu- 
loso-pilosa, labiis subequalibus, labio superior erecto, oblongo, 
integro, labio inferior 3-lobato, lobis subaequalibus, lobo 
medio obovato, retuso, lobis lateralibus ovatis, acutis. 

Erect, little-branched subshrub, to 2 m tall; stem terete, 
glabrous; leaf blades elliptic, 15-25 cm long, 5-7 cm wide, 
acuminate, narrowed at base and decurrent on the petiole, 
coriaceous, glabrous and dark green above, the lower surface 
paler green, sparingly and inconspicuously strigose, especially 
the costa and lateral veins (11-12 pairs), the margins entire; 
petioles (unwinged portion) DS.) Cm) Vong canal emlater, 
glabrous or the upper sparingly strigose, drying brownish; 
flowers borne on solitary, terminal, subsessile spike, 5-10.5 cm 
long, 2-3 cm wide, the rachis villous; bracts imbricate, not 
sufficiently spreading with age, bright yellow, elliptic, 11-12 
mm long and 5-5.5 mm wide just above middle, acuminate, narrowed 
and cuneate at base, sparingly pilose both within and without, 
striate-nerved, bearing above middle 2-3 pairs of inconspicuous, 
denticulate teeth, these 0.25 mm long, spine-tipped, the margins 
ciliate; bractlets lanceolate, 12 mm long, 1.75 mm wide, striate- 
nerved, spine-tipped, carinate, dorsally pilosulous; calyx 
segments subequal, slenderly lanceolate, 9-10 mm long, striate- 
nerved, spine-tipped, pilosulous, the posterior segment 2 mm 
wide near the middle, somewhat shorter than the other segments, 
the anterior pair 1.6 mm wide, the lateral pair 1.2 mm wide; 
corolla bright yellow, 2.1 cm long, glandular-pilose, the tube 
erect, 1.5 mm wide at base, somewhat restricted above ovary, 
thence gradually enlarged to 4 mm wide at mouth, the upper lip 
erect, oblong, 4 mm long, 2 mm wide, entire, the tip obtuse, 
coneave, the lower lip spreading, 3-parted, the middle lobe 
obovate, 2.5 mm long, 3 mm wide, retuse, the lateral lobes ovate, 
2 mm long, 1-5 mm wide, acute; stamens barely exceeding mouth of 
the corolla tube, filaments epipetalous, flattened, pilose, 
anthers 4.5 mm long, apiculate, glabrous, pollen grains typical, 
3-colpate, perprolate, 78 x 27m; ovary glabrous, 2 mm high; 
mature capsule not seen. 
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Type. R. Harley 17162 (holotype US, isotypes CEPLAC, K), 
Brazil, Bahia: Pau Brasil Biological Preserve, coastal rain 
forest, 17 km W of Porto Seguro on road to Eunapolis, 0-20 m 
alt, 19 Mar 1974. 

Distribution. Known only from the type locality. 

Aphelandra harleyi superficially resembles A. nemoralis 
Nees. In A. nemoralis though, the bracts are 15-23 mm long and 
8-12 mm wide, the corolla 3.5-5 cm long, the upper corolla lip 
bifid and 6-8 mm long, 4-6 mm wide, the middle lobe of the lower 
lip ovate, 6-7 mm long, 6 mm wide, and the lateral segments of 
the lower lip oblong, 6-7 mm long, 2-4 mm wide. 


2. APHELANDRA PEPE-PARODII Wasshausen, sp. nov. 

Suffrutex; caulis deorsum glaber, sursum parce pilosi; 
lamina foliorum elliptica vel oblonga, acuminata, basi angustata, 
in petiolum decurrens, glabra; spicae 1 vel 2, terminales, 
subsessiles, rachidibus dense pilosis; bracteae imbricatae, 
obovatae, acuminatae, cuneatae, longicuspidatae, spinuloso- 
dentatae, glanduloso-pilosee, ciliatae; bracteolae lineares, 
carinatae, glanduloso-pilosae; calycis segmenta subaequalia, 
lanceolata, striato-nervata, glanduloso-pilosa; corolla lutea, 
glanduloso-pilosa, labiis subequalibus, labio superior, erecto, 
obovato, bilobato, labio inferiore 3-lobato, lobis subaequalibus, 
lobo medio obovato, obtuso, lobis lateralibus oblongis, acutis. 

Suffrutescent herb or shrub 60-80 cm tall; stem simple, 
ascending, subquadrangular, the lower portion glabrous, the 
upper part sparingly pilose; leaves crowded near base of 
inflorescence, blades elliptic to oblong, 9.5-15 cm long, 

2-3 mm wide, acuminate, narrowed at base and decurrent on the 
petiole, membranaceous, entire or shallowly crenate, both 
surfaces glabrous, the costa and lateral veins (about 13 pairs) 
moderately prominent; petioles 2-4 om long, pilose; flowers 
borne on 1 or 2 terminal, subsessile spikes, these dense, 5-6 

em long, 3-4 om wide, rachis densely whitish pilose; bracts 
closely imbricate, obovate, 18-24 mm long, 12 mm wide, acuminate, 
long-cuspidate, cuneate at base, membranaceous, glandular-pilose, 
bearing 3-4 pairs of spine-tipped teeth on either side between 
middle and base of cusp, these 2.5 mm long, margins ciliate; 
bractlets linear, 7 mm long and 0.5 mm wide, carinate, glandular- 
pilose, bordered by a narrow subhyaline edging; calyx segments 
subequal, lanceolate, 11.5-13 mm long, striate-nerved, aristate, 
glandular-pilose, the posterior segment 2 mm wide, somewhat 
shorter than the other segments, the anterior pair 1.6 mm wide, 
the lateral pair 1 mm wide; corolla yellow, 3.5-4 cm long, 
inconspicuously glandular-pilose, the tube erect, 3 mm wide at 
base, somewhat restricted to 2.5 mm at 15 mm above base, thence 
abruptly enlarged to campanulate throat, 11 mm wide at mouth, 

the upper lip erect, obovate, 8 mm long, 9 mm wide, bifid, the 
lobes 3 mm long, 4.5 mm wide, obtuse, the lower lip spreading, 
3-lobed, the lobes subequal, the middle lobe obovate, 9 mm long, 
6.5 mm wide, obtuse or rounded, the lateral lobes oblong, 7.5 mm 
long, 3.5 mm wide, acute; stamens barely exceeding mouth of the 
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corolla tube, filaments epipetalous, flattened, glabrous above, 
pubescent below, anthers 4 mm long, glabrous, pollen grains 
typical, 3-colpate, prolate, 48 x 28 p; ovary glabrous, 3 mm 
high; mature capsule not seen. 

Type. Wasshausen & Encarnacion 506 (holotype US, isotype 
USM) , Peru, Ayacucho: Prov. La Mar, lowland rain forest along 
Rio Catute, 2 km NW of Santa Rosa, 680 m alt, 3 Jun 1975. 

Distribution. Known only eee the aoe locality. 

Aphelandra pepe-parodii is distinguished from A. caput- 
medusae Lindau, its nearest relative, by its larger suffrutescent 
size (60-80 cm tall), the larger, yellow corolla (3.5-4 cm long), 
its larger upper lip (8 mm long, 9 mm wide), and the larger 
lobes of the lower corolla lip (middle lobe 9 mm long, 6.5 mm 
wide, lateral lobes 7.5 mm long, 3.5 mm wide. ‘The unbranched 
herbs of A. caput-medusae are 10-20 ecm tall, the corolla is 
smaller (Gls Seem long), whitish lilac, its upper lip is smaller 
@ 5 mm long, 1.5 m wide), and the lobes of the lower corolla 
lip are considerably smaller (4 m long and 25 nan wide). 
This species is named in honor of Sr. Jose "Pepe" Parodi Vargas, 
owner of Hacienda Iuisiana, whose generosity and hospitality 
made my collecting trip aon the Rfo Apurimac a memorable 
experience. 
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Fig. 1. Species of Aphelandra. 
17162): A, inflorescence, x 53 B, bract, x 2; C, bractlets 
and calyx segments, x 2; D, corolla, x 2; E, corolla expanded, 


A-E, A. harleyi (Harley 


x 2. F-J, A. pepe-parodii (Wasshausen 506): F, habit, x 33 
G, bract, x 2; H, bractlets and calyx segments, x 2, I, corolla, 
x 1; J, corolla expanded, x l. 
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Fig. 2. Pollen grains of Aphelandra. Above, A. harleyi 
(Harley L762): equatorial view, x 1130; below, A. pepe-parodii 
(Wasshausen 506); polar view, x 1900. 


ADDITIONAL NOTES ON THE ERIOCAULACEAE. LXI 


Harold N. Moldenke 


PAEPALANTHUS SERRALAPENSIS Moldenke 

Additional bibliography: Moldenke, Fifth Summ, 1: 167 & 82 
(1971) and 2: 50h, 512, 585, & 957. 19713 Moldenke, Phytologia 33: 
153. 1976. 

The type of this species was collected by Ludwig Riedel (no. 
1067) "in glareosis siccis Serra da Lapa", Minas Gerais, Brazil, 
flowering in November, and is deposited in the Leningrad herbar- 
ium. An isotype was photographed by Macbride in the Berlin her- 
barium as his type photograph number 10620, 

Kunth (181) states that the species is related to P. argenteus 
(Bong.) Korn, He likewise points out that the "Tab. LXIV" cited 
by Bongard (1831) apparently was never published and probably ex- 
ists only in the Leningrad library or herbarium. Ruhland (1903) 
cites only the original collection. 

It should be noted here that the Eriocaulon latifolium of Smith 
is a valid species in that genus, while that of Arechavaleta is a 
synonym of what we now know as E, arechavaletae Herter. 

Citations: BRAZIL: Minas Gerais: L. Riedel 1067 [Macbride photos 
10620] (B~—isotype, N—photo of isotype, N—-photo of isotype, W— 
photo of isotype, Z—-isotype). 


PAEPALANTHUS SERRINHENSIS Alv. Silv., Fl. Mont. 1: hl—6, pl. 23. 
1928. 

Synonymy: Paepalanthus sercinhensis Alv. Silv. apud Wangerin 
in Just, Bot. Jahresber. 57 (1): 477, sphalm. 1937. 

Bibliography: Alv. Silv., Fl. Mont. 1: y--l6 & 413, pl. 23. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 1937; A. W. 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 

2: 18h. 1941; Moldenke, Known Geogr. Distrib. Erioc. 15 & 5h. 

1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 211. 
1949; Moldenke, Résumé 102 & 90. 1959; Moldenke, Fifth Summ . i 
167 fio7) and. 23 958. 1971. | 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 23. 1928. 

This species is based on A. Silveira 802 from "In umbrosis secus 
margines capoeiras prope Serrinha, inter Grao Mogol et Itacambira", 
Minas Gerais, Brazil, in July, 1926, and is deposited in the Sil- 
veira herbarium. The species is known thus far only from the orig- 
inal collection. Silveira (1928) comments that the "Species a Pp. 
Itambeensis Alv. Silv. pilositate bractearum involucrantium et 
foliorum praecipue differt",. 


PAEPALANTHUS SESLERIOIDES Griseb., Cat. Pl. Cub. 22h. 1866. 
Synonymy: Dupatya seslerioides (Griseb.) Britton ex Moldenke, 
Phytologia 1: 334, in syn. 1939. Dupatya seslerioides (Griseb.) 
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Shafer ex Moldenke, Known Geogr. Distrib. Erioc. 31, in syn. 
19h6. Dupatya seslerioides Britton apud Hill & Salisb., Ind. Kew. 
Suppl. 10: 80. 197. 

Bibliography: Griseb., Cat. Pl. Cub. 22). 1866; Sauv., Fl. Cub. 
164. 1871; Sauv., Anal. Acad. Sci. Habana 8: 50. 18713; Gomez de 
la Maza, Not. Bot. Sist. 49 & 110. 1893; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 02. 189); Urb., Symb. Ant. 1: 486. 
1900; Ruhl. in Engl., Prianeenreich 13 (4-30): 126, 1h0, & 292. 
1903; Jennings, Ann. Carnegie Inst. 11: 88. 1917; Voldenke, N. Am. 
Fl. 19: 38-39. 19375 Moldenke, Phytologia 1: 33h, 351—353, B55, 
357, 358, 361, & 363. 1939; Alain, Contrib. Ocas. Mus. Hist. Nat. 
Coleg. La Salle 7: 47 & 11). 1963; Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 2, 2: 02. 1946; Leén, Fl. Cuba, imp. 1, 1: 281. 
196; Moldenke, Known Geogr. Distrib. Erioc. 5, 31, & 5h. 1963 
Moldenke, Alph. List Cit. 1: 3, 63, 6h, 66, 91, 92, 186, & 187. 
19463 Hill & Salisb., Ind. Kew. Suppl. 10: 80. "19475 Moldenke, 
Alph. List Cit. 2: ae 186, 487, 543, 583, 648, & 651 (198); 3% 
929 & 930 (1949), and : 1085, 109h, 13), 11h, & 130h. 1993 
Moldenke, Known Geogr. Piserip. Verbenac., [ed. 2], hh, 45, & 211. 
1949; Moldenke, Phytologia : 20). 1953; Moldenke, Résumé 52, 5h, 
282, & 490. 19593 Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 
2: 402. 1960; Moldenke, Résumé Suppl. 18: 10. 1969; Tomlinson in 
C. Re. Metcalfe, Anat. Monocot. 3: 184, 187, & 191. 1969; Moldenke, 
Fifth Summ. 1: 97, 99, & 85 (1971) and 2: 958. 1971; Leén & Al- 
ain, Fl. Cuba, imp. 2, 1: 281 & 428.197; Moldenke, Phytologia 
30: 340. 1975. 

The type of this species was collected by Charles Wright (no. 
3234) in pinewoods at Hato Quemado, Los Almacijos, Pinar del Rio, 
Cuba. Urban (1900) and Ruhland (1903) both comment that the spe—- 
cies is "Paepalantho Lundii Koern. similis et affinis". Killip 
encountered it on white sand and white sand savannas on the Isle 
of Pines, growing in clumps, flowering in January and February. 
My wife and I found it growing in very great abundance on dry 
sandy savannas in the Laguna de Santa Maria section of Pinar del 
Rio in close association with P. alsinoides C. Wright, P. lamarckii 


Kunth, Syngonanthus androsaceus s (Griseb. ) Ruhl., S. lagopodioides 
(Griseb. ) Ruhl., Eriocaulon sigmoideum C. Wright, and E. fuligino- 
sum C. Wright. 

~—Jennings (1917) comments about his Isle of Pines collection 
"This plant agrees very closely with the description of the Cuban 
plant, although the leaves are shorter, about 3—5 om. and the 
peduncles are shorter, being at the longest 13 cm. instead of 30 
cm. This may possibly be found to be a variety of P. seslerioides, 
but a larger series of specimens are needed for study before such 
a decision can be made." 

Additional citations: CUBA: Pinar del Rfo: Ekman 11031 (S, Ss), 
Se (S), 11033 (S), 17803 (S), 17810 (S); Leén 12 12881 (Mt Me—9923) , 

oe (uv) 5 Marie=Victorin orin 58316 (iy, | Mv); Shafer 10882 (Ut—-26813) 5 

C. Wright 323k (Ca—937003—isotype, S—isotype, type, S—-isotype). ISLA 
DE PINOS: Alain & Killip 2098 (Z), 2161 (Le); E. Blanco s.n. [Killip 
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45464) (Sm); Britton, Britton, & Wilson 14225 (S)s Britton & Wil- 
son 1h319 (S); Ekman 1191 (S), 12068 (S), 12110 (S); Killip 
42671 (Le), 42739 (Le), 42740 (Gg—l01111, Le, Mu), 42754 (Le), 
112829 (Le), 42833 (Le, S), 42913 (Le), 42999 (Le), 43819 (N), 
YLOSh (S), UuSbh (Mi), 45363 (B, Mu), 45387 (Sm), 45190 (Sm), 
45506 (Sm), 45558 (Sm), 45586 (Sm), 45610(Sm)s; Marie-Victorin & 
Alain 167 (Vi, Vi); Morton 10013 (W—2350690) . 


PAEPALANTHUS SESSILIFLORUS Mart. ex Korn. in Mart., Fl. Bras. 3 
(1): 361—362, pl. 48, fig. 1. 1863. 
Synonymy: Eriocaulon sessiliflorum Mart., Flora 2): Beibl. 2: 
60, hyponym. 181. Dupatya sessiliflora (Mart.) Kuntze, Rev. Gen. 
Pl. 2: 746.1891. Dupatya sessiliflora Kuntze apud Durand & 
Jacks., Ind. Kew. Suppl. 1, imp. 1, 15.1902. Dupatya sessili- 
florum Bourdu, Bot. Soc. France 10: 156 & 158, in syn. 1957. 
Bibliography: Mart., Flora 24, Beibl. 2: 60. 18415; Steud., Syn. 
Pl. Glum. 2: [Cyp.] 33h. 1855; Korn. in Mart., Fl. Bras. 3 (1): 
361-362, 99, & 506, pl. 48, fig. 1. 1863; Benth. & Hook. f., 
Gen. Pl. 3 (25: 1023. 1883; Kuntze, Rev. Gen. Pl. 2: 76. 1891; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 879 (1893) and 
imp. 1, 2: 402. 189); Durand & Jacks., Ind. Kew. Suppl. 1, imp. 
1, 145. 1902; Ruhl. in Engl., Pflanzenreich 13 (4-30): 12, 152, 
154, 28h, 287, & 292. 19033 Thiselt.-Dyer, Ind. Kew. Suppl. 2: 
402. 1904; Ruhl. in Engl. & Prantl, Nat. Pflanzenfam., ed. 2, 

15a: 0 & 51. 1930; Stapf, Ind. Lond. 4: 519. 1930; Durand & 
Jacks., Ind. Kew. Suppl. 1, imp. 2, 145. 191; Jacks. in Hook. f. 
& Jacks., Ind. Kew., imp. 2, 1: 879 (1946) and imp. 2, 2: 02. 
196; Moldenke, Known Geogr. Distrib. Erioc. 16, 31, hO, & Sh. 
1946; Moldenke, Alph. List Cit. 3: 710. 1949; Moldenke, Known Ge- 
ogr. Distrib. Verbenac., [ed. 2], 88 & 211. 1949; Moldenke, Phyto- 
logia 4s: 204. 1953; Bourdu, Bull. Soc. Bot. France 10): 156 & 158. 
1957; Moldenke in Dawson, Los Angeles Co. Mus. Contrib. Sci. 7: 6. 
1957; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 1959; 
Moldenke, Résumé 102, 282, 292, & 490. 1959; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 3, 1: 879 (1960) and imp. 3, 2: 02. 1960; 
Moldenke, Résumé Suppl. 12: (1965) and 18: 10. 1969; Moldenke, 
Phytologia 19: 35. 1969; Tomlinson in C. R. Metcalfe, Anat. Mono- 
cot. 3: 158. 1969; Moldenke, Fifth Summ. 1: 167, 485, & 86 (1971) 
and 2: 512 & 958. 1971; Moldenke, Phytologia 28: 193--19 & 436 
(1974) and 31: 385. 1975. 

aeons Kérn. in Mart., Fl. Bras. 3 (1): pl. 48, fig. 1. 
1863. 

This species is based on Luschnath 33 [distributed as Martius 
557) from "nicht unweit dem Meeresstrande bei Caballo, Bahia", 
Brazil, deposited in the herbarium of the Botanische Staatssamm- 
lung in Munich, where it was photographed by Macbride as his type 
photograph number 18727. Ruhland (1903) cites only these two 
numbers and comments that the "Species minime generis". It has 
been found growing on sandstone outcrops by more recent collectors, 
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flowering in April, August, and September. 

Even though the binomial, Eriocaulon sessiliflorum Mart., was 
effectively published by Martius in 1841 and is listed in the orig-= 
inal edition of the "Index Kewensis", under the present edition of 
the Code of Botanical Nomenclature this does not constitute valid 
publication and is to be disregarded even though Martius cites his 
no. 557 as the type and there is therefore no doubt as to what the 
taxon is to which he was applying the name. His publication reads, 
in toto: "557 Eriocaulon sessiliflorum. In campis ad Caballos, 
praedium prov. Bahiensis. Augusto. Dryas." 

Additional citations: BRAZIL: Bahia: Luschnath 33 [Martius 557; 
Macbride photos 18727] (B—isotype, Br—-isotype, Br--isotype, Mu— 
type, N—isotype, N—-photo of type, W--photo of isotype), s.n. 
[Brasilia] (B); Murga Pires 1792a (Be—l9973). Goids: E. Y. Dawson 
14592 (Im, Z). Maranh&o: Murga Pires & Black 2207 (N). Rio de 
Janeiro: Miers 8922 (W-—-1)209)1). MOUNTED ILLUSTRATIONS: Korn. in 
Mart., Fl. Bras. 3 (1): pl. 48, fig. 1. 1863 (B, N, Z), pl. 6, no. 
9 (B)s; drawings & notes by Kornicke (B). 


PAEPALANTHUS SESSILIFLORUS var. VENEZUELENSIS Moldenke, Phytologia 
28: 193--19h, fig. A--H. 197h. 

Bibliography: Moldenke, Phytologia 28: 193--19), fig. A—H. 
197h. 

Illustrations: Moldenke, Phytologia 28: 193, fig. A—H. 197). 

Dr. J. A. Steyermark, in a letter to me dated December 9, 1973, 
says: "Finally I have had the plate made of that eriocaul collec= 
tion which you believe to be close to Paepalantms sessiliflorus. 
It has been very difficult to make the dissections as the flowers 
are so tiny. However, after a long struggle, the artist with my 
help and with that of Getulio Agostini, has produced a plate which 
I am sending you.....fou are quite right: it is close to P. sessil- 
iflorus and could be interpreted as a northern variety or perhaps 
a closely related distinct species......In attempting to run dow 
the genus in your key on pp. 399--03 [in the Fifth Summary], I 
found the following discrepancy: the hairs on our plant and in 
Paepalanthus sessiliflorus are acute at the apex and not granulose 
nor tuberculate within, but rather smooth. This would place them 
in 2ha. of the key, which runs to Section Leiothriceae, genus 
Leiothrix. However, the style appendages in P. sessiliflorus and 
in our plant are inserted at about the same level as the stigmas 
and between them, as they are supposed to be for Section Paepal- 
antheae, genus Paepalanthus of 2), in your key. Therefore, P. 
sessiliflorus and our plant, according to your key, have the char 
acters of the style appendages and stigma insertion of Paepalan- 
thus of 2) part of your key, but the acute character of the hairs, 
smooth within, of the Leiothrix, 2a. part of your key. One 
point: it was difficult to be certain about the nature of the stig- 
mas; at first they appear to be undivided, but with some manipula= 
tion appear to break up into 3 linear divisions which appear simple. 
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I am not certain whether there are 3 other capillary appendages 
present; if s0, they are inserted at about the same level as the 
stigmas." 

Citations: VENEZUELA: Bolivar: Steyermark, Steyermark, Wurdack, 
Wurdack, & Wishler 106609 (Z—type) . MOUNTED ILLUSTRATIONS: Mol— 


denke, denke, Phytologia 28: 193, fig. A—H. 197 (Z). 


PAEPALANTHUS SESSILIS H. Lecomte, Bull. Soc. Bot. France 55: 596. 
1909. 

Bibliography: H. Lecomte, Bull. Soc. Bot. France 55: 596. 1909; 
Prain, Ind. Kew. Suppl. h, imp. 1, 170 (1913) and imp. 2, 170. 
19585 "Moldenke, Fifth Summ. 1: 227 (1971) and 2: 958. 1971. 

I know nothing about this species except that it was described 
from and apparently is endemic to Ubangi in the Central African 
Republic. 


PAEPALANTHUS SICAEFOLIUS Alv. Silv., Fl. Serr. Min. 54——-55. 1908. 

Bibliography: Alv. Silv., Fl. Serr. Min. 54—55. 1908; Fedde & 
Schust. in Just, Bot. Jahresber. 6 (2): h. 192); Alv. Silv., Fl. 
Mont. 1: 224—-225, 233, & 413, pl. 148. 1928; A. W. Hill, Ind. 
Kew. Suppl. 8: 169. 1933; Wangerin in Just, Bot. Jahresber. 57 
(1): 477. 19373 Worsdell, Ind. Lond. Suppl. 2: 18h. 1915; Molden- 
ke, Known Geogr. Distrib. Erioc. 16 & 54. 1946; Moldenke, Know 
Geogr. Distrib. Verbenac., [ed. 2], 88 & 211. 199; Moldenke, Ré- 
sumé 102 & 90. 19593 Moldenke, Fifth Summ. 1: 167 (1971) and 2: 
958. 1971; Moldenke, Phytologia 26: 197. 1973. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 18. 1928. 

This species is based on A. Silveira 362 from "In campis are- 
nosis vel argillosis atque siccis in Serra do Cipé", Minas Gerais, 
Brazil, collected in April of 1905 and deposited in the Silveira 
herbarium. Silveira (1928) comments that the "Species ob foliorum 
formam valde distincta", but it seems to me very greatly to re= 
semble P. rigidulus Mart. in general habit. Irwin and his associ- 
ates found it growing in wet places in a ravine with steep rocky 
walls, at 1200 meters altitude, flowering and fruiting in January 
and describe the plant itself as "cespitose, forming large clumps; 
inflorescences to 35 cm. tall; heads sordid=-white". 

Citations: BRAZIL: Minas Gerais: at Reis dos Santos, Souza, 
& Fonséca 22302 (N, Z)3; A. Silveira 36 362 (B-—isotype, Z—is Zino == 


PAEPALANTHUS SILVEIRAE Ruhl. in Engl., Pflanzenreich 13 (4-30): 
131--132. 1903. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (l-30): 12h, 131— 

132, & 292. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Alv. Silv., 
Fl. Mont. 1: 413. 1928; Moldenke, Knowm Geogr. Distrib. Erioc. oe 
& 54. 19463 Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 
& 211. 19h9; Moldenke, Résumé 102 & 490. 1959; Renné, Levant. ae, 
Inst. Agron. Minas 1. 1960; Moldenke, Fifth Sum. 1: 167 (1971) 
and 2: 958. 1971; Moldenke, Phytologia 30: 325. 1975. 

This species is based on A. Silveira 10h0 from "in Sitimpfen der 
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Serra do Lenheiro", Minas Gerais, Brazil, flowering in May and de- 
posited in the Berlin herbarium where it was photographed by Mac- 
bride as his type photograph number 1066. Silveira (1928) cites 
A. Silveira 245, also from the Serra do Lenheiro, collected in 
1896. The species known thus far only from these two collections. 

Ruhland (1903) comments that the "Species cum P. saxatili Koern. 
affinis. Perigoniorum pili et foliorum indumentum insignia." 

Citations: BRAZIL: Minas Gerais: A. Silveira 1040 [Macbride 
photoes 1066] (B--type, N—-photo of type, N—photo of type, W— 
photo of type, Z—isotype). 


PAEPALANTHUS SIMILIS Alv. Silv., Fl. Mont. 1: 199-200, pl. 131. 
1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 199-200 & 13, pl. 131. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 77. 19373 A. W. 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 

2: 184. 1941; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 196; 
Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 211. 1949; 
Moldenke, Résumé 102 & 1,90. 1959; Moldenke, Fifth Summ. 1: 167 
(1971) and 2: 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 131. 1928. 

This species is based on A. Silveira 750 from "In arenosis, in 
Serra do Chapadfo", Minas Gerais, Brazil, collected in April of 
1925 and deposited in the Silveira herbarium. On page )13 of his 
work (1928) Silveira emends the type locality citation to "Chapa- 
d&o prope Serra do Canastra". He comments that the "Species cum 
P. ramoso, P. Hilairei et P. polyantho affinis". Thus far it is 
known only from the original collection. 


PAEPALANTHUS SINGULARIUS Moldenke, Phytologia 7: 90. 1959. 
Bibliography: Moldenke, Phytologia 7: 90. 19593; Moldenke, Résumé 

102 & 490. 1959; Moldenke, Biol. Abstr. 35: 1688. 1960; Hocking, 

Excerpt. Bot. A.l: 592. 1962; G. Taylor, Ind. Kew. Suppl. 13: 98. 

1966; Moldenke, Fifth Summ. 1: 167 (1971) and 2: 958. 1971. 
Citations: BRAZIL: Par&: Ducke 9109 (Z—type). 


PAEPALANTHUS SPATHULATUS Korn. in Mart., Fl. Bras. 3 (1): 389—— 
390. 1863. 

Synonymy: Dupatya spathulata (Kérn.) Kuntze, Rev. Gen. Pl. 2: 
7h6. 1891. Dupatya spathulata Kuntze apud Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 278, 389-390, & 
507. 1863; Kuntze, Rev. Gen. Pl. 2: 76. 18913 Jacks. in Hook. f. 

& Jacks., Ind. Kew., imp. 1, 2: 402. 189); Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 13 
(4-30): 127, 1h7—148, 281, & 292. 1903; Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 2, 15. 191; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 2, 2: 02. 1946; Moldenke, Known Geogr. Distrib. Erioc. 16, 31, 
& 54. 19463 Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 
& 211. 1949; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 15. 1959; 
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Moldenke, Résumé 102, 282, & 490. 1959; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 3, 2: 02. 1960; Tomlinson in C. R. Met- 
calfe, Anat. Monocot. 3: 17) & 189. 1969; Moldenke, Fifth Summ. 1: 
167 & 486 (1971) and 2: 958. 1971. 

The type of this species was collected by Jacques Samuel Blan- 
chet (no. 2600) at Jacobina, Bahia, Brazil, and is deposited in 
the herbarium of the Botanisches Museum in Berlin, where it was 
photographed by Macbride as his type photograph number 10647. The 
species is known thus far only from this original collection. 

Citations: BRAZIL: Bahia: Blanchet 2600 (B—type, N—photo of 
type, N—-photo of type, W--photo of type) . 


PAEPALANTHUS SPECIOSUS (Bong.) Korn. in Mart., Fl. Bras. 3 (1)z 
315. 1863. 

Synonymy: Eriocaulon speciosum Bong., Mém. Acad. Imp. Sci. St. 
Pétersb., ser. 6, 1: 636. 1831. Paepalantims speciosus Korn. in 
Mart., Fl. Bras. 3 (1): 315. 1863. Paepalanthus speciosus var. GH 
Korn. in Mart., Fl. Bras. 3 (1): 315. 1863, Dupatya speciosa 
(Bong.) Kuntze, Rev. Gen. Pl. 2: 76. 1891. Dupatya ciosa 
Kuntze apud Durand & Jacks., Ind. Kew. Suppl. 1, imp. l, 15. 
1902. Paepalanthus fenzliams Korn. ex Moldenke, Résumé 325, in 
syn. 1959 = P,. fenzliams Mart., 1974]. Eriocaulon giganteum 
Riedel ex Moldenke, Résumé Suppl. 1: 17, in syn. 1959 [not E. 
giganteum Afz., 1856, nor Beauverd, 1909, nor (Beauverd) Beauverd, 
1949, nor Mart., 1975]. 

Bibliography: Bong., Mém. Acad. Imp. Sci. St. Pétersb., ser. 6, 
1: 636. 1831; Bong., Ess. Monog. Erioc. 10, 13, & 36. 18313 Steud., 
Nom. Bot., ed. 2, 1: 586. 180; Kunth, Enum. Pl. 3: 579 & 61h. 
181; Walp., Ann. Bot. Syst. 1: 889. 189; D. Dietr., Syn. Pl. 5: 
268. 1852; Steud., Syn. Pl. Glum. 2: [Cyp.] 283 & 33h. 18553 Korn. 
in Mart., Fl. Bras. 3 (1): 282, 285, 291, 292, 315--316, 318, 499, 
& 507, pl. 39--h1l. 1863; Korn. in Warm., Vidensk. Meddel. Naturh. 
Foren. Kjobenh. 23: [309]—-310. 1871; Benth. & Hook. f., Gen. Pl. 
3 (2): 1022. 1883; Hieron. in Engl. & Prantl, Nat. Pflanzenfam., 
ed. 1, 2 (kh): 2h & 27. 1888; Kuntze, Rev. Gen. Pl. 2: 76. 18913 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 879 (1893) and 
imp. 1, 2: 03. 189); Kuntze, Rev. Gen. Pl. 3 (2): 329. 1898; 
Malme, Bih. Svensk. Vet. Akad. Handl. 27 (3), no. 11: 27. 1901; 
Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 15. 1902; Ruhl. in 
Engl., Pflanzenreich 13 (4-30): 3, 12, 26, 18h, 187—188, 28), 287, 
& 292. 1903; Fedde & Schust. in Just, Bot. Jahresber. 6 (2): k. 
192h; Herzog in Fedde, Repert. Spec. Nov. 20: 86. 192); Alv. Silv., 
Fl. Mont. 1: 190, 192, & 413. 1928; Ruhl. in Engl. & Prantl, Nat. 
Pflanzenfam., ed. 2, 15a: 52. 19303; Stapf, Ind. Lond. : 519. 
1930; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2, 145. 1941 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 879 (196) and 
imp. 2, 2: 402. 19463; Moldenke, Alph. List Cit. 1: 238. 1916; Mol- 
denke, Known Geogr. Distrib. Erioc. 16, 31, 0, & 54. 196; Mol- 
denke, Phytologia 2: 374. 19473; Moldenke, Alph. List Cit. 2: 627 
(1948) and 4: 120. 1949; Moldenke, Known Geogr. Distrib. Verbenac., 
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[ed. 2], 88, 97, & 211. 1993 Moldenke, Phytologia : 20l—205. 
1953; Angely, Fl. Paran. 10: ) & 15. 19573 Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 3, 145. 1959; Moldenke, Résumé 102, 11), 282, 
292, 323, 325, & 490. 19595; Moldenke, Résumé Suppl. 1: 17 & 22. 
1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 879 
(1960) and imp. 3, 2: 02. 19603; Angely, Fl. Paran. 16: 66 (1960) 
and 17: 2h. 1961; Eiten in Ferré, Simpos. Sobre Cerrado 19). 
1962; Moldenke, Résumé Suppl. 8: 2 (1964), 11: 4 (1964), and 12: 
 & 11. 1965; Angely, Fl. Anal. Paran., ed. 1, 200. 19653; Hock- 
ing, Excerpt. Bot. A.9: 290. 1965; Moldenke, Biol. Abstr. 6: 
3616. 1965; Tomlinson in C. R. Metcalfe, Anat. Monocot. 3: 158 & 
160. 1969; Moldenke, Phytologia 20: 298 & 352. 19703 Moldenke 
Fifth Summ. 1: 167, 183, & 486 (1971) and 2: 501, 513, 578, 582, 
590, & 958. 1971; Angely, Fl. Anal. & Fitogeogr. Est. S. Paulo, 
ed. 1, 6: 1160, map 1781, & Ind. 21. 19723 Moldenke, Phytologia 
26: 197, 229, & 481 (1973), 28: 39, bhO, 466, & 467 (197), 29: 
29h——296 (197k), 30: 120, 271, & 27h (1975), 31: 385, 387, 403, & 

Illustrations: Korn. in Mart., Fl. Bras. 3 (1): pl. 39--h1. 
1863. 

This species is apparently based on L. Riedel 2300, "Habitat 
in Provincia St. Paulo", Brazil, and doubtless deposited in the 
Leningrad herbarium. This collection is also the type of Erio— 
caulon giganteum Riedel. Bongard's original (1831) description 
of the plant is "caulescens; caule simplici folioso; foliis lan- 
ceolato-acuminatis ciliatis planis; pedunculis fasciculatis sub=- 
pubescentibus; vaginis laxis trifidis. Tab. LXVII." This de- 
scription is repeated verbatim by Kunth (181), who adds the com— 
ment that Bongard's plate 67 was never actually published. Prob- 
ably it exists only in the Leningrad herbarium or library. 
Kornicke's var.@ is described by him as having "foliis in caule 
elato glabriusculis, demum glaberrimis" and he cites for it the 
L. Riedel 277; Weddell 2131, 2133, & 2134. Mato Grosso: Weddell 
3380. Mynas Gerais: Weddell 1881. S&o Paulo: L. Riedel s.n. 
Ruhland (1903) cites practically the same material: Goids: Ge 
so: Weddell 3380. Minas Gerais: Weddell 1881, 2131, 2133, & 2134. 
So Paulo: L. Riedel 320 & 2300. 

In his 1871 work Kornicke adds Reinhardt s.n. from the Serra 
do Cipé, deposited in the Copenhagen herbarium, to his var. (ft. 
He comments that "Praeterea suppetit specimen a cl. Mathieu 
Libon in Serra do Cipé, prov. Minarum, Octobri lect., quod in- 
completum certae varietati subjungi non potest. Differt foliis 
caulinis basi arcte vaginantibus ceterum patentissimis." Silveira 
(1928) cites A. Silveira 823 from Minas Gerais, and Eiten (1962) 
cites Eiten & Eiten 272). 

Herzog (192) avers that the species is related to P. chiqui- 
tensis. Actually, it also more or less resembles P. acanthophyl- 
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lus Ruhl., P. amoenus (Bong.) Korn., P. applanatus Ruhl., P. bi- 
frons Alv. Silv., P. brasiliensis (Mart.) Mart., P. ciliatus 
(Bong.) Kunth, P. clausseniams Korn., P. cordatus Ruhl., P. 
coutosnsis Moldenke, P. denudatus Korn., P. divaricatus (Bong «) 
Kunth, P. falcifolius K Korn., oes foliosus Korn., P. formosus Mol- 
denke, P Pe - hilairei Korn., P. ithyphyllus (Mart .) “Marte, P, marti- 
anus eal P. moldenkeanus R. E. Schult., P. muidus Alv. Silv., 
P. 0 ochrocephalus Korn., P. plumipes Alv. Silv., woe polyantius 
(Bong.) Kunth, P. ramosus 3 (Wikstr. ) Kunth, P. rigidus (Bong .) 
Kunth, P. robustus Alv. Silv., P. sellowiamis Korn., P. urbania- 
mus Ruhl., and P. weddeliamus Korn. 

Kornicke's var. % is now placed in the synonymy of var. tomen- 
tosus Alv. Silv. and his var. ¥ in the synonymy of var. koernickesi 
Ruhl. The P, fenzlianus Mart., referred to in the synonymy above, 
is a synonym of P. amoems (Bong.) Korn., while Eriocaulon gigan- 
teum Afz. is Mesanthemum radicans (Benth.) Korn., the E. giganteum 
of Beauverd is now known as E. beauverdi Moldenke, anc : Be gigante- 

um Mart. is Syngonanthus caulescens var. procerus (Klotzsch) Mol- 
denke. The P. bongardiams Mart. and P. fenzlianus var. >, some= 
times included in the synonymy of typical P. speciosus, are re- 
garded by me as synonyms of var. glaber Ruhl. 

Recent collectors have described the typical form of P. s 
ciosus as an erect, unbranched, rosette herb 0.5—3 m. tall [al- 
though one label is inscribed "branched"], the stems solitary and 
simple, the umbels 9—-12 inches in diameter, and the flower—heads 
white, cream-color, gray, or gray-white, in bud brown or brown 
black. Anderson says "heads white, main stem unbranched until 
single large umbel of heads". 

Collectors have found the plant growing in open marshes along 
temporarily dry brooks, in wet campos, campo cerrado, or campos 
gerais, wet fields, gallery forests and gallery margins, rocky 
slopes, and cerrado, in sandy or sandy wet soil, in reddish sand 
of cerrados, in pantanal grassland with Mauritia palms, and on the 
edge of mound "islands" surrounded by grassy campo, sometimes in 
association with Xyris lacerata, at altitudes of ,00O—1600 meters, 
flowering from February to September and in December, fruiting in 
May, June, August, and September. Prance and Silva refer to it as 
a "common cespitose herb". Irwin and his associates found it 
"locally frequent in wet places on campo", "in cerrado on [mountain] 
summit and upper slopes", and "in campo in area of cerrado on out- 
crops with surrounding wet campos and adjacent gallery forest". 

Anderson encountered it "in sandy soil of brejo in [an] area of 
gallery forest, adjacent brejo, and drier higher slopes with grassy 
campo or rocky cerrado", "on wet hillsides in [an] area of gallery 
forest and grassy seeping hillsides", and "among rocks on open top 
of hill in [an] area of hillsides with blocky sandstone outcrops on 
upper slopes and sandy soil on lower slopes, open grassy cerrado on 
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[the] lower slopes and larger trees among [the] rocks". Hunt & 
Ramos refer to it as a "characteristic" plant. The Eitens found 
it growing in "gently rolling terrain covered with Cerrado wood- 
land or scrub, perennial gallery forests along the streams gener- 
ally separated from the cerrado by a belt of seasonally marshy 
grassy campo; this plant in the grassy campo on gray silty fine- 
sand soil; the campo here has grasses, sedges, herbs, and an 
Ouratea shrub 1 dm. tall, the soil remaining marshy until August, 
then dries out completely until the rains return in September or 
October." 

Goldsmith 56a is anomalous in having all the bracts dark- 
margined, light in the center. G. Gardner 4373 in the United 
States National Herbarium consists of one sheet with typical short 
ovate stem-leaves and the other sheet with elongate lanceolate 
stem-leaves (possibly var. attenuatus Moldenke). Malme (1901), 
whose work is sometimes erroneously cited as "1903", cites Malme 
1506 from Mato Grosso and Regnell III.1270 from S& Paulo, collec- 
ted in April and May. 

Material of P. speciosus has been misidentified and distributed 
in some herbaria as P. acanthophyllus Ruhl. or P. amoemus (Bong.) 
Korn. On the other hand, the Clausen s.n, and Williams & Assis 
7265, distributed as P. speciosus, are Doe amoenus (Bong. Mm pe 
Glaziou 19973 is the type collection of P P. applan applanatus Ruhl., Murga 
Pires, Black, Wurdack, & Silva 6372 & 6373 are P. formosus Molden- 
ke, Harley, Barroso, & al. 1142 is P. phaeocephalus Ruhl., Ratter, 
Ramos, Castro, Richards, & Argent R.59 is P. speciosus var. angus— 
tifolius Ruhl., Irwin, Harley, & Smith 32935, liitzelburg 373, and 
Philcox & Onishi 4892 are P. speciosus var. attenuatus Moldenke 
(the first-mentioned — being t. the type collection), Kuntze s.n. [200 
m., Velasco, VII.92] is P. chiquitensis Herzog, Weddell 2133 is the 
type Golliectiva of P. speciosus f. calvescens Moldenke, Irwin, Har 
ley, & Smith 33027, Martius 878, Prance & Silva 5821, Sellow s.n., 
Smith & al. 707h, and Williams & Assis 6969 are P. speciosus var. 
glaber | Ruhl., Ph Philcox & Fereira 4623 4 is iPL speciosus var. pulveru- 
lentus Moldenke, and | and Kubitzi 71-22 is P. w urbaniams Ruhl. 

Additional pital ones BRAZIL: Distrito Federal: Lourteig 1851 
(P); Murga Pires, Silva, & Souza 9376 (Lw); Sucre & Héringer 557 
(Ac). Goiés: W. W. Re '. Anderson n 6212 (Ld (Ld, N), 8156 156 (N, NZ) 101,36 
(Ld, N), 10461 ( (Ld, Ld, N, Ld, N, N)j G. G. Gardner 4373 (N, W—937202, w— 
1066870) ; Irwin, crear, Souza, & Reis dos dos Santos 12560 (Ac, N, W— 
2759037) , 13h25. (Ac, N, S, S, W—-2759038), 1 14532 (Ac, N, | N, W—2759032, 
W—2759033, W— W—275903h, W—-2759035) 3 Irwin, S Souza, Grear, & Reis 
dos Santos 1552 (Ac, N), 17860 (N, W—2758998) ; Macedo 183k (N, 
Qu, S)s L. Riedel 27h7 (Ut—379) ; Weddell 2131 (Br), s.n. (Br). 
Mato Grosso: Arge! Argent, R Ramos, Richards, & S & Souza uza 6551 (K, K)$ M. A. 
Chase 11855 (W—1195703)5 Eiten & Biv Eiten 81,33 (W—27577h3) j Gold— 
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smith 56 (K), 56a (K); Hunt & Ramos 5612 (Ca—1392h7, N, N)5 Im 
win, Grear, Souza, & Reis dos Santos 16017 (Ld, N, W—2759036) 3 
Trwin & Soderstrom 6552 (N); Irwin, Souza, Grear, & Reis dos San- 
tos 16628 (Ac, N), 17431 (Ld, N); Malme 1506 (S, S, S, S, S, S, 
8), an. [18/7/1902] (S); Nienstedt 119/60a (Ac); Richards, Ar 
gent, Ratter, Castro, Ramos, & Souza R.548 (K, K); Weddell 26 
(Br), O (Br). Minas Gerais: Maguire, Mendes Magalhies, & Ma- 
guire 49187 (N); Weddell 1881 [8] (Br). Par&: Frées 29896 (Be— 
79890). Paran&: Dusén 16996 (Br, S, W—173890). So Paulo: G. 
Eiten 2724 (N), 272 bis (Ba); Regnell II1.1270 [5—8/5/1848](S, 
S, W—200761, W—937197); L. Riedel 2300 (B—isotype, M—isotype) ; 
Scheidweiler s.n. (Br). MOUNTED ILLUSTRATIONS: Korn. in Mart., 


Fl. Bras. 3 (1): pl. 39. 1863 (B, N, Z), pl. O. 1863 (B, N, 2), 
pl. 1. 1863 (B, N, Z)s drawings & notes by Kornicke (B, B, B). 
MOUNTED CLIPPINGS: Bong., Ess. Monog. Erioc. 36. 1831 (W). 


PAEPALANTHUS SPECIOSUS var. ANGUSTIFOLIUS Ruhl. in Engl., Pflan- 
zenreich 13 (4-30): 187 [as "angustifolia"]. 1903. 


Synonymy: Paepalanthus speciosus var. angustifolia Ruhl. in 
Engl., Pflanzenreich 13 (4-30): 187. 1903. Paepalanthus speciosus 
angustifolius Ruhl. ex Moldenke, Résumé Suppl. 12: ll, in syn. 
1965. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (-30): 187 & 
292. 19033 Alv. Silv., Fl. Mont. 1: 13. 1928; Moldenke, Known Ge- 
ogr. Distrib. Erioc. 16 & 54. 1946; Moldenke, Known Geogr. Dis- 
trib. Verbenac., [ed. 2], 88 & 211. 1949; Moldenke, Résumé 102, 
328, & 490. 1959; Moldenke, Résumé Suppl. 12:  & 11. 1965; Mol- 
denke, Fifth Summ. 1: 167 (1971) and 2: 590 & 958. 1971. 

Ruhland (1903) describes this variety as "Differt a forma 
typica foliis basalibus multo angustioribus (3—l m latis), 
brevioribus (15—16 cm longis), utrinque, praesertim supra, fere 
tomentoso-puberulis, longiuscule ciliatis" and cites two collec- 
tions as cotypes: (1) from Goids, "in der Nahe der Stadt Goyaz, 
auf trockenen Campos (Glaziou n. 22317 — blthend im Juli)" and 
(2) from Minas Gerais, "Serra do Cipé (Mathieu Libon in Herb. 
Haun. — bliihend im Oktober". He further notes that the "Varietas 
habitu minor quam forma typica". Silveira (1928) cites A. Sil- 
veira 676, also from the Serra do Cipé, Minas Gerais. 

Recent collectors describe the plant as an herb, 85 cm. tol m. 
tall, with white or creamy-white flowers, and have found it grow 
ing on dry or sandy campos, campo cerrado, or, according to Ratter 
and his associates, "on grassy campo with scattered shrubs (campo 
sujo) in an area that must be very wet in [the] rainy season", at 
altitudes of 500—1000 meters, flowering from June to August and 
in October, fruiting in August. Hatschbach encountered it on a 
"borda umida de cerrado da encosta de morro". 

Material has been misidentified and distributed in some herbar- 
ia as typical P. speciosus (Bong.) Korn. and as its var. glaber 
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Ruhl. 

Citations: BRAZIL: Goids: Glaziou 22317 (B—cotype, Z—cotype) ; 
Hatschbach 34631 (Ld), 36877 (Ld); D. R. Hunt 6230 (Ca—1392hh7, 
N). Mato Grosso: M. A. Chase 12006 (W—19570L, W--1),95705) 5 


Mer reetea ee var. ATTENUATUS Moldenke, Phytologia 28: 
- 197k. 

Bibliography: Moldenke, Phytologia 28: 39 & 466 (197k) and 29: 
296. 197. 

This variety differs from the typical form of the species in 
having its stem-leaves gradually long-attenuate to the apex and 
often more or less arcuate—recurved. 

Collectors describe this plant as an erect herb, 1-2 m. tall, 
the flower-heads white, gray, or grayish, and have found it grow- 
ing on wet campos or "campo aberto", at altitudes of 1100—1250 
meters, flowering from December to March and in May, fruiting in 
February. Irwin and his associates encountered it in "cerrado in 
an area of campo and cerrado on outcrops" and "occasional in cer=— 
rado on [mountain] summit". 

Material has been misidentified and distributed in some herbaria 
as P, amoenus (Bong.) Korn. and as typical P. speciosus (Bong.) 
Korn. 

It should be noted here that one of the two specimens of G. Gard- 
ner 4373 in the United States National Herbarium has elongate lan- 
ceolate stem-leaves and may possibly represent this variety. 

Citations: BRAZIL: Distrito Federal: Héringer 7887/81 (Z); Irwin, 
Souza, & Reis dos Santos 11580 (N), 11670 (N); Philcox & Onishi 
4892 (N). Goids: Irwin, Harley, & Smith 32935 (Ac—isotype, N— 
isotype, W--isotype, Z—type); Liitzelburg 373 (Mu); Maguire, Ma- 
guire, & Murga Pires 790 (N). 


PAEPALANTHUS SPECIOSUS f. CALVESCENS Moldenke, Phytologia 28: 67. 
197k. 

Bibliography: Moldenke, Phytologia 28: 39 & 67. 197h. 

This form differs from the typical form of the species in hav- 
ing its stem-leaves completely glabrous or glabrescent at time of 
anthesis, but being elongate—ascending as in the typical form. 

Irwin & Soderstrom describe this plant as "erect, simple, to 75 
cm. tall, heads gray" and found it growing "occasional" at the mar— 
gins of savanna "islands" at 300—l00 meters altitude, flowering 
and fruiting in October. 

Material of this form has previously been misidentified and dis- 
tributed in some herbaria as typical P. speciosus (Bong.) Korn. or 
as var. glaber Ruhl. 

Citations: BRAZIL: Goids: Weddell 2133 (Br--isotype, N-type). 
Mato Grosso: Irwin & Soderstrom 6552 (Ac, N, N). 
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PAEPALANTHUS SPECIOSUS var. CHLOROCEPHALUS Alv. Silv., Fl. Serr. 
Min. 50 [as "chlorocephala"]. 1908. 

Synonymy: Paepalanthus speciosus var. chlorocephala Alv. Silv., 
Fl. Serr. Min. 50. 1908. 

Bibliography: Alv. Silv., Fl. Serr. Min. 50. 1908; Fedde & 
Schust. in Just, Bot. Jahresber. 6 (2): h. 192s; Alv. Silv., Fl. 
Mont. 1: 190 & 413. 1928; Moldenke, Known Geogr. Distrib. Erioc. 
16 & 5h. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 
58 & 211. 1949; Moldenke, Résumé 102, 328, & 490. 1959; Moldenke, 
Fifth Sum, 1: 167 (19715 and 2: 590 & 958. 1971. 

This variety is based on A, Silveira 370 from "In campis arid- 


issimis, locis argilosis" in the Serra do Cipé, Minas Gerais, Bra- 
zil, collected in April, 1905, and deposited in the Silveira her- 
barium. Silveira (1928) describes it as "differt a forma typica 
praecipue capitulis luteis". It is known ths far only from the 
original collection. 

Citations: MOUNTED CLIPPINGS: Alv. Silv., Fl. Serr. Min. 50. 
1908 (W). 


PAEPALANTHUS SPECIOSUS var. GLABER Ruhl. in Engl., Pflanzenreich 
13 (4-30) : 187. 1903. 

Synonymy: Paepalanthus speciosus var. glabra Ruhl. ex Alv. 
Silv., Fl. Mont. 1: 13. 1928. Paepalanthms bongardianus Mart. 
ex Moldenke, Résumé 323, in syn. 1959. Paepalanthus fenzliamus 
var. ® Korn. ex Moldenke, Phytologia 31: 0h, in syn. 1975. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 187 & 
292. 19033 Alv. Silv., Fl. Mont. 1: 413. 1928; Moldenke, Known 
Geogr. Distrib. Erioc. 16 & 54. 196; Moldenke, Know Geogr. Dis- 
trib. Verbenac., [ed. 2], 88 & 211. 199; Moldenke in Dawson, Los 
Angeles Co. Mus. Contrib. Sci. 7: 6. 1957; Moldenke, Résumé 102, 
323, 328, & 490. 1959; Moldenke, Résumé Suppl. 8: 2. 19643 Mol- 
denke, Phytologia 20: 298. 1970; Moldenke, Fifth Summ. 1: 167 
(19715 and 2: 590 & 958. 1971; Moldenke, Phytologia 26: 229 
— 29: 296 (197), 312 385, 403, & Oh (1975), and 33: 27. 
1976. 

Ruhland (1903) describes this variety as "Differt a forma 
typica foliis caulinis anguste linearibus (plerumque 10 ca. lon- 
gis, medio 7--3 m, latis), juventute jam glaberrimis, nec cili- 
atis, nec puberulis". He cites as cotypes the following collec- 
tions, probably all deposited in the Berlin herbarium except 
where otherwise noted: BRAZIL: Goi&s: Burchell 5983 (Mu) & 7029; 
Glaziou 22319, 22320, & 22322. Minas Gerais: Glaziou 19975 & 
19977; Martius s.n. [Minas Novas und in der Serra do S. Antonio]; 
Reinhardt s.n. (Cp). He comments that "Cum flores, caulis, pedun- 
culus ceterum omnino congruant, varietas species propria non con- 
stituenda est. Habitu saepe exilior quam forma typica. Tum ped= 
unculi modo 11--12 cm alti sunt." However, I regard Glaziou 
19977 as representing P. urbanianus Ruhl. and Glaziou 22319 as P. 
acanthophyllus Ruhl., while Glaziou 22322 seems to be a mixture 
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of P. acanthophyllus and P. speciosus var. glaber. 

Pae aepalanthus bongardianus Mart. is based on Martius 878 in the 
Munich herbarium where it was photographed by Macbride as his type 
photograph number 18728; P. fenzliamus var. $ is based on Sellow 
$n. at Berlin. 

If my interpretation of var. glaber is valid, recent collectors 
describe it as an erect cespitose herb, 0.7--2.5 m. tall, simple 
or few-branched, often solitary, the heads dry, white or grayish, 
gray-brown in bud, and the flowers white. The label on Anderson 
6536 describes the plant as a "shrub 1 m. tall with many stems 
from one base", but possible this is a case of mixed labels or an 
error in transcription. 

The plant has been found growing in cerrado, on campos or dry 
campos, "on rocks", on hillsides or in hillside cerrado, in "cer- 
rado on steep rocky hillsides and at top and base of hill", in 
high campos and forests, in rocky mountain chapada, cerrado adjoin- 
ing gallery forests, on dry slopes, and in "shaded dry creek in 
hilly cerrado", at altitudes of 700--100 meters. It has been col- 
lected in anthesis from February to May and in July, August, Octo 
ber, and November, and in fruit in April, May, and August. 

Irwin and his associates refer to the plant as "occasional", 
while Prance & Silva found it "common". It seems to be the typical 
variety in the Serra do Cipé. Irwin and his associates found it on 
“campo in area of cerrado on outcrops with surrounding wet campo 
(brejo) and adjacent gallery forest" and in "wet places on campo in 
area of gallery forest and adjacent cerrado and campo slopes", An=— 
derson found it “on quartzite rock outcrops and sandy soil with 
campo" and "in rocky cerrado in region of cerrado with sandstone 
outcrops giving way above to grassy campo and below to mesophytic 
forest." 

Material of this variety has been misidentified and distributed 
in some herbaria as P. amoems (Bong.) Korn. and typical P. specio— 
sus (Bong.) Korn. On the other hand, the Glaziou 22319, distribu- 
ted as P, speciosus var. glaber, seems better placed as P. acantho— 
phyllus Ruhl., Macedo 3688 is P. clausseniams Korn., D. R. Hunt 
6230 is P. speciosus var. angustifolius Ruhl., Irwin & Soderstrom 
6552 is P. speciosus f. calvescens Moldenke, and d Glaziou 19977 and 
Lane B. Smith 7075 are P. urbanianus Ruhl., while Glaziou 22322 | is a 
mixture of | P. ac acanthophyllus and P. speciosus var. r. glaber. 

Silveira (1928) cites A. Silveira 371 from the Serra do Cipé, 
collected in 1905. 

Citations: BRAZIL: Distrito Federal: Irwin, Grear, Souza, & Reis 
dos Santos 13925 (N, W--2759001), 15375 (N, (N, W--2759000); Ir Trwin eh 
Soderstrom 5313 (Ld, N, N, N, W—2759039) ; Murcga Pires, Silva, & 
Souza 9509 (B). Goids: W. 2 Anderson 6536 (Ld, N), 79u2 2 (ie 9409 
(Ld, N), 9996 (Ld, N); Burchell 5983 (Br—cotype), 1029 29) (Brasoa eee 
Te abete of c cotype, Z--photo of cotype); E. XY. Denson on 14271 (Z), 
14826 (Im); Glaziou 22320 (B—cotype, Br--cotype) , 22300med in part 
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(B—cotype); Irwin, Grear, Souza, & Reis dos Santos 12358 (N); 
Irwin, Harley, & Smith 33027 (Ld, N, W—2709842); Macedo 32h6 (Hw, 
N, S, W--2197068); Prance & Silva 5821) [L. S. 17] (N, N, N, S, 
W—21,57138); L. Riedel 2747 (S)} Sick B-650 (Herb. Brad. 67] 
(Bd). Maranh%o: Krukoff 2052 (Ca—605953, Er, Mi, Mu, N, S, Ut— 
15916A, W—1661909). Minas Gerais: Black & Mendes eM 51- 
11754 (Be--69582); Clausen s.n. (N); Glaziou 19975 (B--cotype, B—- 
cotype, Br--cotype, C—-cotype); Irwin, Maxwell, & Wasshausen 
20239 (N); Martius 878 [Macbride photos 18728] (Mu, N--photo, W— 
photo); L. B. Smith 6643 (W--2120211, W—2120212), 7073 (W— 
2120223, W—212022h, Z), 707) (W—2124678, W--212)679, Z)5; Wil- 
liams & Assis 6969 (Ca--7)4)15, N, S, Vi, W—1932862). State un- 
determined: Murga Pires & Mattos 980 (Cristalina; Herb. Univ. 
Bras. 96] (N); Sellow s.n. (B). 


PAEPALANTHUS SPECIOSUS var. KOERNICKEI Ruhl. in Engl., Pflanzen- 
reich 13 (4-30): 187-188. 1903. 

Synonymy: Paepalanthus speciosus var. Y Korn., Vidensk. Meddel. 
Naturh. Foren. Kjgbenh. 23: 309--310. 1871. 

Bibliography: Korn., Vidensk. Meddel. Naturh. Foren. Kjgbenh. 
23: 309—310. 1871; Ruhl. in Engl., Pflanzenreich 13 (4-30): 187— 
188 & 292. 1903; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 
1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 
211. 1949; Moldenke, Résumé 102, 328, & 490. 1959; Moldenke, Fifth 
Summ. 1: 167 (1971) and 2: 590 & 957. 1971. 

Ruhland (1903) describes this variety as "Differt a forma typ- 
iva foliis caespitum sterilium supra tomentoso-pubescentibus. sub— 
tus glabris, caulinis glaberrimis" and bases it on Lund 566 from 
"auf Campos zwischen Catalf%o und paracata", Minas Gerais, Brazil, 
flowering in September, and deposited in the Copenhagen herbar- 
ium. Thus far the variety is known only from the original col- 
lection. 


PAEPALANTHUS SPECIOSUS var. PULVERULENTUS Moldenke, Phytologia 
10: 489. 196). 

Synonymy: Paepalanthts speciosus var. pulveruluntus Moldenke 
ex Hocking, Excerpt. Bot. A.9: 290, sphalm. 1965. 

Bibliography: Moldenke, Phytologia 10: 489. 1964; Moldenke, Ré— 
sumé Suppl. ll: ). 196; J. A. Clark, Card-Ind. Gen. Sp. & Var. 
Pl. issue 26. 1965; Hocking, Excerpt. Bot. A.9: 290. 1965; Mol- 
denke, Biol. Abstr. 6: 3616. 1965; Schubert, Assoc. Trop. Biol. 
Bull. 5: 60. 19653 Moldenke, Fifth Sum. 1: 167 (1971) and 2: 590 
& 958. 1971; Moldenke, Phytologia 31: 385. 1975. 

This variety differs from the typical form of the species in 
having its stems, leaves, sheaths, and peduncles more or less 
densely white-pilose with a mealy type of hair which apparently 
rubs off easily in powdery fashion. 

Collectors describe the plant as an herb to 1.5 m. tall, with 
brown flower—buds, and have encountered it growing on campos, 
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flowering in March. Material has been distributed in some her 
baria as typical P. speciosus (Bong.) Korn. 

Citations: BRAZIL: Goids: E. Pereira 7476 [Herb. Brad. 26298] 
(Z—type, Z--isotype). Mato Grosso: Philcox & Fereira 623 (Ca-- 
1390282, K, K, K, N). aera a 


PAEPALANTHUS SPHAEROCEPHALUS Ruhl. in Engl., Pflanzenreich 13 (h- 
30): 182. 1903. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 182 & 
292. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Alv. Silv., Fl. 
Mont. 1: 413. 1928; Moldenke, Known Geogr. Distrib. Erioc. 16 * 5 
Sh. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 

& 211. 199; Moldenke, Résumé 102 & 490. 1959; Moldenke, Rel 
gia 20: 103. 1970; Moldenke, Fifth Summ. 1: 167 (1971) and 2: 958. 
1971; Moldenke, Phytologia 26: 483. 1973. 

This species is based on Glaziou 15546 from "Itacolumy, auf 
trockenen Campos", Minas Gerais, Brazil, deposited in the Berlin 
herbarium; an isotype in the Delessert Herbarium at the Conserva- 
toire et Jardin Botaniques in Geneva was photographed there by 
Macbride as his type photograph number 25177. 

Ruhland (1903) says of this species "Species P. eriocauloidi 
Ruhl. valde affinis, sed differt statura humiliore, foliis peduncu- 
lorum indumento, perigoniorum forma". He keys three related spe- 
cies apart as follows: 

A. Plantae 10—-25 cm. altae. 
a. Petala floris feminei apice rotundata.P. sphaerocephalus Ruhl. 
b. Petala floris feminei apice transverse truncata et plerumque 
emarginata. . « « « « « « « « « e « P. eriocauloides Ruhl. 
B. Planta perexigua, vix 6 cm. alta... P. exiguus (Bong.) Ruhl. 
These three species comprise his Section Conodiscus. 

Mrs. Chase reports finding this plant "in dense little carpets 
in mossy turf among rocks", at 2798 meters altitude. Hatschbach 
encountered it on sandy campos. It has been collected in anthesis 
in May and June and in fruit in May. Silveira (1928) cites A. Sil- 
veira 3 from the Serra do Batatal, Minas Gerais, collected in 
1906. 

It should be noted that the printed label accompanying the type 
collection is inscribed "Rio de Janeiro", while the longhand (and 
probably more reliable) one is inscribed "Minas". 

Material of P. sphaerocephalus has been misidentified and dis— 
tributed in some herbaria as Leiothrix echinocephala Ruhl. On the 
other hand, the E. Pereira 2775 [Pabst 311], distributed as P. 
sphaerocephalus, is actually P. eriocauloides Ruhl. 

Citations: BRAZIL: Goids: Hatschbach 36823 (Z). Minas Gerais: 
M. A. Chase 971) (W—1282203); Glaziou 15546 [Macbride photos 
ear ~(B—type, N—photo of isotype, W--photo of isotype, Z—iso- 
type). 
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PAEPALANTHUS SPHAERULIFER Alv. Silv., Fl. Mont. 1: 103--10h, pl. 
64. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 103--10) & 413, pl. 6h. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 19373 A. W. 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 
23 18h. 191; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 
196; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 
211. 1949; Moldenke, Résumé 102 & 90. 1959; Moldenke, Fifth 
Sum, 1: 167 (1971) and 2: 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 6h. 1928. 

This species is based on A. Silveira 785, collected "In cam 
pis arenosis inter Serro et Diamantina, in Serra Geral", Minas 
Gerais, Brazil, in June of 1925, and is deposited in the Silveira 
herbarium. On page 13 of his work (1928) Silveira lists the 
type locality merely as "Serra Geral" and the year of collection 
as "1926" — whether this represents a typographic error or is 
intended as a correction of the date as given by him on page 10) 
is not clear. The species is known thus far only from this orig- 
inal collection, 


PAEPALANTHUS SPIRALIFOLIUS Alv. Silv., Fl. Mont. 1: 178—179, pl. 
115. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 178--179 & 13, pl. 
115. 1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 1937; 
A. W. Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. 
Suppl. 2: 184. 191; Moldenke, Known Geogr. Distrib. Erioc. 16 & 
54. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 
& 211. 1949; Moldenke, Résumé 102 & 90. 1959; Moldenke, Fifth 
Summ. 1: 167 (1971) and 2: 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 115. 1928. 

This species is based on A. Silveira 82h from "In campis sic- 
cis, inter saxa quartzitosa, inter Itacambira et Juramento", 
Minas Gerais, Brazil, collected in July, 1926, and deposited in 
the Silveira herbarium. On page 13 of his work (1928) Silveira 
gives the type locality as just "Itacambira". He comments that 
"Haec species ob aspectum inflorescentiae typus transitionis 
inter Polyactides et Actinocephaloides est. Dispositio peduncu- 
lorum permittet illam distinguere ab omnibus ipsius sectionis 
Polyactidis." Thus far, the species is know only from the orig- 
inal collection. 


gon aa SPIRIFER Alv. Silv., Fl. Mont. 1: 195--197, pl. 129. 
1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 195--197 & 13, pl. 
129. 1928; Wangerin in Just, Bot. Jahresber. 57 (1): 77. 1937; 
A. W. Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. 
Suppl. 2: 18. 19413; Moldenke, Known Geogr. Distrib. Erioc. 16 & 
54. 1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 
& 211, 1949; Moldenke, Résumé 102 & 90. 1959; Moldenke, Fifth 
Summ. 1: 167 (1971) and 2: 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 129. 1928. 
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This species is based on A. Silveira 539 from "In campis sic- 
cis arenosisque prope Lagéa Dourada, in Serra do Cipé", Minas 
Gerais, Brazil, collected in April, 1909, and deposited in the 
Silveira herbarium. On page 13 of his work (1928) Silveira 
cites only "Serra do Cipé" as the type locality. He comments 
that the species is "Ab affinibus foliis caulinis in duas spiras 
dispositis facile distinguitur". 

Citations: BRAZIL: Minas Gerais: Tryon & Tryon 6830 (Z). 


PAEPALANTHUS SPIROPHORUS Alv. Silv., Fl. Mont. 1: 175--176, pl. 
113. 1928. 

Synonymy: Paepalanthus spyrophorus Alv. Silv., Fl. Mont. 1: 
41), sphalm. 1928. Paepalanthus pisrophorus Alv. Silv., Fl. Mont. 
1: pl. 113, sphalm. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 175—-176 & Wh, pl. 113. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 77. 19373 As We 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 
2: 18). 19415; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 
1946; Moldenke, Phytologia 2: 380. 197; Moldenke, Known Geogr. 
Distrib. Verbenac., [ed. 2], 88 & 211. 199; Moldenke, Résumé 
102, 328, & 490. 19593; Moldenke, Fifth Sum, 1: 167 (1971) and 2: 
588, 591, & 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 113. 1928. 

This species is based on A. Silveira 820 from "In campis saxo- 
sis. inter Itacambira et Juramento", Minas Gerais, Brazil, col- 
lected in July, 1926, and deposited in the Silveira herbarium. 

On page 1) of his work (1928) Silveira cites the type locality 
as “Itacambira" and the collection number as "821"; whether this 
is a misprint, a correction of the number given on page 176, or 
a record of a second collection, is not clear. Thus far the 
species is known only from the original collection(s). Silveira 
says of it "Species ob foliorum dispositionem valde distincta". 


PAEPALANTHUS SPIXIANUS Mart., Nov. Act. Physico-med. Acad. Caes. 
Leopold.=-Carol. Nat. Cur. 17 (1): 1y—15 & 42, pl. 1 (I), fig. 
1—6. 1835. 

Synonymy: Eriocaulon spixianum Steud., Nom. Bot., ed. 2, 1: 586. 
1840. Eriocaulon spixianum Mart. ex D. Dietr., Syn. Pl. 5: 260. 
1852. Dupatya spixiana (Mart.) Kuntze, Rev. Gen. Pl. 2: 746. 1891. 
Dupatya spixiana Kuntze apud Durand & Jacks., Ind. Kew. Suppl. 1, 
imp. 1, Re 1902. Eriocaulon glabratum Mart. ex Moldenke, Phyto- 
logia 31: 397, in syn. 1975. 

Bibliography: Mart., Nov. Act. Physico-med. Acad. Caes. Leopold.- 
Carol. Nat. Cur. 17 (15: (Erioc. Selbst. Pflanzenfam.] 1y—15 & 2, 
pl. 1 (I), fig. 1—6. 1835; Guill. in Deless., Icon. Sel. 3: 58. 
1837; Steud., Nom. Bot., ed. 2, 1: 586 (180) and ed. 2, 2: 2h7. 
181; Kunth, Enum. Pl. 3: 509-510 & 625. 1841; D. Dietr., Syn. Pl. 
Ss 260. 1852; Steud., Syn. Pl. Glum. 2: [Cyp.] 278 & 33h. 1855; 
Korn. in Mart., Fl. Bras. 3 (1): 397-01 & 507. 1863; Kuntze, Rev. 
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Gen. Pl. 2: 746. 1891; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 1, 1: 879 (1893) and imp. 1, 2: 402. 189; Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 1, 145. 19023; Ruhl. in Engl., Pflanzen- 
reich 13 (4-30): 201—203, 28h,. 287, & 292. 1903; Stapf, Ind. 
Lond. h: 519. 1930; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2, 
145. 1941; Jacke. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 879 
(1946) and imp. 2, 2: 02. 196; Moldenke, Known Geogr. Distrib. 
Erioc. 16, 31, 40, & 54. 196; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2f, 88 & 211. 1949; Moldenke, Résumé 102, 282, 
293, & 490. 1959; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 3, 
145. 1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 879 
(1960) and imp. 3, 2: 02. 1960; Tomlinson in C. R. Metcalfe, 
Anat. Monocot. 3: 173, 174, & 189. 19693 Moldenke, Phytologia 20: 
306. 1970; Moldenke, Fifth Summ. 1: 167 & 86 (1971) and 2: 513 & 
958. 1971; Moldenke, Phytologia 30: 111 (1975), 31: 397 (1975), 
and 33: 48.1976. 

Illustrations: Mart., Nov. Act. Physico-med. Acad. Caes. 
Leopold,—Carol. Nat. Cur. 17 (1): [Erioc. Selbst. Pflanzenfam.] 
pl. 1 (I), fig. 1—6. 1835. 

It should be mentioned here that the Martius (1835) reference 
cited above is often cited as "1833", but that date is merely the 
date of submission of the paper as a manuscript; the actual date 
of its publication was 1835. 

This species is based on an unnumbered Martius collection from 
"in montibus altioribus Provinciae Minarum Brasiliae", collected 
in May, 1818, and deposited in the Munich herbarium, where it was 
photographed by Macbride as his type photograph number 18729. 
This specimen is apparently also the type of Eriocaulon glabratum 
Mart. Jackson (1893) suggests that the species may be conspecif- 
ic with Eriocaulon quinquangulare L., but this is completely im- 
possible since the latter is a true species of Eriocaulon with no 
similarity whatever to this plant. 

Kunth (18),1) asserts that P. spixiamus seems to be closely re- 
lated to P. corymbosus (Bong.) Kunth, and with this statement I 
agree fully. Ruhland (1903) cites only the original Martius col- 
lection and Langsdorff s.n., also from Minas Gerais, at 1700 m. 
altitude. 

The Martius 874, distributed as P. spixianus in some herbaria, 
is actually P. vellozioides Korn. 

Citations: BRAZIL: Minas Gerais: Martius s.n. [in montibus al- 
tioribus, Maio 1818; Macbride photos 18729] (Mu--type, N—-photo 
of type, W—-photo of type, Z—-isotype); Mello Barreto 259 [Herb. 
Jard. Bot. Belo Horiz. 43834] (N). MOUNTED ILLUSTRATIONS: Mart., 
Nov. Act. Physico-med. Acad. Caes. Leopold.-Carol. Nat. Cur. 17 
(1): pl. 1, fig. 1—6. 1835 (Mu). 


PAEPALANTHUS SQUAMULIFERUS Moldenke, Phytologia 2: 380, nom. nud. 
(1947); Alph. List Cit. 3: 975, hyponym (1949); Fieldiana Bot. 

28: 124—125. 1951. 
Synonymy: Paepalanthus squamiliferus Moldenke ex J. A. Steyerm., 
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Fieldiana Bot. 28: 1157, sphalm. 1957. Leiothrix squamuliferus 
Moldenke, Phytologia 31: 02, in syn. 1975. 

Bibliography: Moldenke, Phytologia 2: 380. 1947; Moldenke, 
Alph. List Cit. 3: 975. 1995; Moldenke, Known Geogr. Distrib. 
Verbenac., [ed. 2], 6 & 211. 19495; Moldenke, Fieldiana Bot. 28: 
124—-125. 1951; Moldenke, Phytologia : 205. 1953; J. A. Steyerm, 
Fieldiana Bot. 28: 1157. 1957; Moldenke, Résumé 72, 328, & 490. 
1959; G. Taylor, Ind. Kew. Suppl. 12: 101. 1959; J. A. Steyerm., 
Act. Bot. Venez. 1: 69 & 223. 1966; Moldenke, Fifth Summ. 1: 125 
(1971) and 2: 591, 958, & 967. 1971; Moldenke, Phytologia 29: 

321 (197) and 31: 02. 1975. 

This species is based on J. A. Steyermark 59777, collected in 
a Brocchinia-Stegolepis—Heliamphora swamp on the southwest— 
facing shoulder of Ptari-tepuf, at an altitude of 2200 meters, 
Bolivar, Venezuela, on November 2, 19, and is deposited in the 
Britton Herbarium at the New York Botanical Garden. The species 
is most remarkable because of the 3 erect scales subtending the 
base of the ovary. Apparently these represent the very much re- 
duced corollas. 

Moore and his associates encountered this plant at 1600—2000 
meters altitude, flowering in August, and describe the leaves as 
glabrous and brittle. 

Purists will object to the spelling of the specific epithet 
employed for this taxon. However, a letter received by me from 
Dr. H. W. Rickett, dated August 31, 1971, says: "Glancing through 
{Linnaeus'] Sp. Pl. 1753 I see Fucus sendigerus as well as Dian- 
thus prolifer. In Jackson's 'Glossary', bulbiferus, glandulif- 
erus, spiniferus, spiniger [appear]. In Stearn's 'Vocabulary' 
bulbilifer, prolifer, glandifer, spinifer [are accepted]. In 
Nuttall's 'Genera', Cucubalus bacciferus, Astragalus gummifer 
[are accepted]. So it is best to leave the words as they were 
published (my usual advice). Forms in -us seem to be respectable, 
at least in medieval Latin. Of course such words as niger, gla- 
ber, integer cannot appear in other form. And procerus is clas- 
sical Latin." 

Material of this species has been misidentified and distributed 
in some herbaria as Syngonanthus sp. 

Additional citations: VENEZUELA: Bolivar: Moore, Ambrose, Dietz, 
& Pfister 9793 (W--2751698); J. A. Steyermark 59711 (S—isotype), 


75951 (Z). 


PAEPALANTHUS STEGOLEPOIDES Moldenke, Mem. N. Y. Bot. Gard. 9: 09— 
10. 1957. 

Bibliography: Moldenke, Mem. N. Y. Bot. Gard. 9: 09—H10. 1957; 
Moldenke, Résumé 72 & 490. 1959; G. Taylor, Ind. Kew. Suppl. 13: 
98. 1966; Hocking, Excerpt. Bot. A.13: 506. 1968; Moldenke, Résumé 
Suppl. 16: 6 (1968) and 18: 13. 1969; Moldenke, Fifth Summ. 1: 125 
(1971) and 2: 958. 19713 Moldenke, Phytologia 29: 388. 1975. 

Citations: VENEZUELA: Bolfvar: Steyermark & Wurdack 491 (N) . 

[to be contimed] 


SYSTEMATICS OF TRIPSACUM (GRAMINEAE) 
J. M. J. de Wet, J. R. Gray and J. R. Harlan 


Crop Evolution Laboratory, Department of Agronomy 
University of Illinois, Urbana 61801 


ABSTRACT 


The genus Tripsacum L. (Gramineae) is New World in distribution. 
It crosses with Zea L. and together they form the Tripsacinae of the 
Andropogoneae. The genus was divided into species with pendulous 
inflorescence branches having the upper spikelet of each staminate 
pair pedicelled-T. fasciculatum Trin. ex Aschers., T. lanceolatum 
Rupr. ex Fourn., T. maizar Hern. and Randolph and T. pilosum Scribn. 
and Merr., and species with stiff inflorescence branches having both 
spikelets of a staminate pair essentially sessile - T. andersonii Gray, 
T. australe Cutler and Anderson. IT. bravum Gray, T. dactyloides (L.)L. 
T. floridanum Porter ex Vasey, T. latifolium Hitchc. and T. zopilotense 
Hern. and Randolph. Within groups species are distinguished on the 
basis of habit, size and pubescence. 


TRIPSACUM L. is the only grass genus with which domesticated maize 
(Zea mays L. ssp. mays) is known to cross and produce viable hybrids. 
The genus was at one time implicated with the origin and evolution of 
North American maize (Mangelsdorf and Reeves, 1939), but has since been 
shown to be genetically independent from Zea (de Wet and Harlan, 1976). 
Nevertheless, Tripsacum is an important potential source of genetic 
variability in maize improvement. For this reason the behavior of 
Tripsacum chromosomes in a maize gametophyte has been studied in some 
detail (de Wet and Harlan, 1974). These studies, however, involve only 
T. dactyloides (L.)L.., and fT. floridanum Porter ex Vasey from north of 
the Mexican border. Collections of Mesoamerican and South American 
Tripsacum have been assembled and are being maintained by Fairchild 
Tropical Garden (Florida), CIMMYT (Mexico), and CIAT (Colombia). A 
preliminary survey of morphological variability within the genus was 
presented by Cutler and Anderson (1941), and Randolph (1970) suggested 
that the usually recognized Mesoamerican taxa often grade morphologically 
into one another. This paper illustrates the major morphological 
complexes of Tripsacum as recognized by their type specimens or specimens 
from type localities. 


MATERIALS AND METHODS 
This study is based on 1500 herbarium specimens, including types, 
on living plants grown in uniform nurseries at Urbana, (Illinois), 
Redlands (Florida), Tlaltizapan (Morelos, Mexico) and Medellin 
(Colombia), and naturally occurring populations across the range of 
Tripsacum in North and South America. Specimens were obtained on loan 
from the United States National Museum (US), Missouri Botanical Garden 
(MO), Gray Herbarium of Harvard University (GH), University of Michigan 
(MICH), Fairchild Tropical Garden (FTG), Chicago Natural History Museum (F) 
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Instituto de Botanica, Brazil (SP), Herbario Nacional del Instituto 
de Biologia, Univ. Nacional de Mexico (MEXU), Instituto Botanico, 
Venezuela (VEN), and The Herbarium, Kew (K). Specimens collected by 
the authors in their numerous travels across the range of the genus 
are filed in the herbarium of the Crop Evolution Laboratory (CEL). 


RESULTS 

Tripsacum is composed of two more or less well defined species 
complexes (Hitchcock, 1906). Typically T. fasciculatum Trin. 
ex Aschers., T. lanceolatum Rupr. ex Fourn., T. maizar Hern. and 
Randolph, and T. pilosum Scribn. and Merrill have the upper spikelet 
of each staminate pair supported by a slender pedicel, the staminate 
portion of each inflorescence branch is pendulous, the branches of 
terminal inflorescences are often numerous, and the lower primary 
branches are often divided to form fascicles arranged on a somewhat 
elongated primary axis. In contrast, T. andersonii Gray, TI. australe 
Cutler and Anderson, T. bravim Gray, T. dactyloides (L.) L., Tf. 
floridanum Porter ex Vasey, T. latifolium Hitch. and T. zopilotense 
Hern. and Randolph have both staminate spikelets of each pair sessile 
or essentially so, the staminate portion of each inflorescence branch 
is at most curved, the branches of terminal inflorescences are re- 
latively few in number, and they are more or less subdigitately arranged 
on a short primary axis. Within complexes speciés are primarily dis- 
tinguished on the basis of spikelet size, number of inflorescence 
branches, absence or presence of rhizomes, size, and on pubescence of 
leaf blades and sheaths. A workable key to the species was presented 
by de Wet and Harlan (1976). 


TRIPSACUM ANDERSONII Gray Sp. Nov. (Fig. 1). 
Tripsacum guatemalensis Chitwood and Berger, Plt. Disease Rep. 

846. 1960. Nomen nudem. 

Gramen perenne rhizomatosum, 1-4 m altum. Culmis repentibus ad 
nodos radicantibus, glabris, foliorum vaginis glabris. Lamina plana, 
6-8 cm lata, ad 120 cm longa, superne glabra vel pilosa, subter glabra. 
Inflorescentia terminalis ex 1-5 racemis composita. Una ex pari 
spicularum staminiferarum pedicellata, 7-9 mm longa. Spiculae femineae 
4-5.5 mm diametro. 


This species was described to include the widely cultivated 
tropical forage commonly known as "Guatemala" grass. It is a robust 
perennial with short rhizomes and decumbend culms that reach 4m in height 
Leaf-sheaths are glabrous or nearly so, as are the up to 8 cm wide 
blades. Terminal inflorescences have 1-5 branches, each consisting of 
4-12 fruiteases and a section of paired staminate spikelets above. One 
spikelet of each staminate pair is sessile and the other is supported 
by a stiff, 1-2 mm long pedicel that is almost as broad as it is long. 
Glumes of the staminate spikelets are coriaceous and 7-9 mm long. ‘The 
species is largely female sterile and has 2n=6) chromosomes (Levings, 
Timothy and Hu, nd). 
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This is primarily a cultivated species, but occurs spontaneously 
along streams in Tropical Mesoamerica and Tropical South America. 
Staminate spikelet glumes resemble those of hybrids between maize and 
Tripsacum discussed by Newell and de Wet (1973). Indeed the species 
behaves cytologically as if it combines 54 Tripsacum and 10 Zea 
chromosomes. The chromosomes associate into 12-21 I, 12-23 II, 0-8 III 
and 0-2 IV configurations during meiotic prophase, with at least 10 
univalents moving precosiously to the equator during late diakinesis. 
Tripsacum taxa with 2n=54 chromosomes are rare, but T. andersonii could 
have originated as a cross between diploid Tripsacum (2n=36) and maize 
(2n=20). When diploid Tripsacum is pollinated by maize, the resulting 
hybrids often have 36 Tripsacum + 10 Zea chromosomes. When these are 
backcrossed with the Tripsacum parent, offspring with 54 Tripsacum + 10 
Zea chromosomes are obtained (de Wet et al., 1973). The Tripsacum 
species that may have been involved have as yet not been identified. 
The species probably originated in northwestern South America, an area 
from which Tripsacum is poorly collected, and the taxonomy of the 
genus is poorly understood. 


Selected specimens: TYPE-E. Anderson 155764 San Francisco, El 
Paraiso, "Zacate de Guatemala", Honduras (Holotype, MO; Isotype, NY). 
P. H. Allen 2252, El Valle de Anton, Prov. Cocle, Panama (MO). CEL 4606 
10 miles from Mexican border town of Ciudad Cuauhtemoc, Guatemala 
(CEL). CEL 4269, 2h km west of Barinitas along mountain stream on road 
from Barinas to Merida, Venezuela (CEL). E. Asplund 12381, Tingo Maria 
rivershore, Dept. Huanuco, Peru (US). V. P. Patino, Cultivado localidad 
Jauquincito, Rio Maya, Buernaventura Valle, Colombia (MO). R. Klein 
2702, Florianopolis, cultivado Santa Catarina, Brazil (US). 


TRIPSACUM AUSTRALE Cutler and Anderson, Ann. Mo. Bot. Garden 28: 259. 
1941 (Fig. 2). 


This is a morphologically variable species with erect or decumbent 
culms up to 3 mtall. The leaf-sheaths typically have a lanulose 
tomentum, especially above the middle, while the 2-6 cm wide blades are 
essentially glabrous, except for the petiolate part of lower leaves 
which may be covered with a woolly tomentum. Terminal inflorescences 
have 1-5 branches that are erect or curved at maturity. The glumes of 
staminate spikelets are coriaceous and 5-9 mm long, with both spikelets 
of each pair sessile. The species is diploid with 2n=36 chromosomes. 


Tripsacum australe is widely distributed in South America. It is 
poorly understood taxonomically, and is recognized to include slender 
erect as well as robust erect to decumbent plants. Inflorescence 
morphology is similar to that of T. dactyloides, and T. australe can 
consistently be distinguished from this species only by the lanulose 
tomentum on the leaf-sheaths. The leaf-sheaths of T. dactyloides 
range from glabrous to densly pilose, and Thomas Moron 675. from 
Central Paraguay (NY,US) cited by Hitchcock (1906) under T. dactyloides 
Ssp. hispidum actually belongs with T. australe. A wide range of 
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specimens are cited by Cutler and Anderson (1941), and only a few 
selected specimens will be listed here to indicate the range of 
morphological variability in the species. 


Selected specimens: TYPE-O. EH. White 2324, marshy edges of 
forest, Ixiamus, Amazon Basin, Bolivia (NY;US). H. C..Cutlem=s56a5- 
12 km south of Aquidauna, Mato Grosso, Brazil. WN. C. Fasset 26001, Uppe 
Rio Lebrija, northwest of Cucaramanga, Santander, Colombia (US). Acces 
Hitchcock 20643, between Huigra and Naranjapta, Chimborazo, Ecuador 
(NY,US). D. H. Timothy 207 (66-14) 2 km east of Terpoto on road 
to Shapaja, San Martin Tarapoto, San Martin Prov., Peru (FTG). 
J. A. Steyermark 2815s between Sabana Grande and southeastern base of 
Cerro Duida, Amazonas, Venezuela (US). 


=n eee 


TRIPSACUM BRAVUM Gray, Sp. Nov. (Fig. 3). 

Gramen perenne, rhizomatosum 1.5-3m altum. Culmis erectis, foliorum 
vaginae lanulosae tomentosae. Lamina plana, 3-5 cm lata, ad 60 cm longa, 
superne sparse induta, subter glabra. Inflorescentia terminalis ex 1 
raro 2 racemis composita. Spiculae staminiferae sessiles, 3-5 mm longa. 
Spiculae femineae 2-2.5 mm diametro. 


This is an erect species with medium robust culms up to 3 m tall. 
Leaf-sheaths are essentially glabrous except along the midrib and near 
the insertion of the blade where they are tomentose. The 3-5 ecm wide 
blades are tomentose below, and tomentose above near the base and along 
the midrib. Terminal inflorescences have one spike, with the male 
section stiffly erect. Glumes of staminate spikelets are membranaceous, 
4-6 mm long, and both spikelets of a pair are sessile. The species is 
a diploid with 2n=36. 


Tripsacum bravum seems to be endemic to the Valley de Bravo where 
it occupies open woodland. It resembles T. dactyloides in spikelet 
morphology, except that the glumes are membranaceous rather than 
coriaceous. From Tf. australe it differs in having the sheaths tomentose 
primarily along the midrib rather than all over the outer surfaces. 


Selected specimens: TYPE-J. R. Harlan and M. Gutierrez 93, 2.6 
miles below Valle de Bravo Dam on road to Santo Tomas, State of Mexico 
(Tie MEXU: CEL): 


TRIPSACUM DACTYLOIDES (L.) L. Syst. Nat. ed. 10: 1261. 1759 (Fig. 4). 


The synonomy of T. dactyloides is discussed by Cutler and Anderson 
(1941) and synonyms need not again be listed here. We include in 
T. dactyloides subspecies hispidum Hitchc. which they transferred to 
T. lanceolatun. 


This is a medium robust species with essentially erect culms up to 
3 mtall. Leaf-sheaths are glabrous to pilose, and the 0.5-4 cm wide 
blades are glabrous to pilose. Terminal inflorescences have 1-6 
branches, rarely more, with the male section stiffly erect or curved 
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at maturity. Glumes of staminate spikelets are typically coriaceous 
and 5-10 mm long, and both spikelets of a pair are sessile or the 
upper one may be supported by a stiff pedicel usually not more than 

1 mm long. Chromosome races of 2n=36 54 and 72 occur across the range 
of the species (Newell and de Wet, 1974b). 


Although extremely variable in inflorescence, vegetative and 
habitat characteristics, Newell and de Wet (1974b) demonstrated that 
T. dactyloides cannot readily be divided into distinct taxonomic units. 
The species is a facultative gametophytic apomict, and morphologically 
distinct complexes frequently have no ecogeographic unity. For this 
reason T. dactyloides var. occidentale Cutler and Anderson is not 
recognized as distinct from typical T. dactyloides. Similarly, 

T. dactyloides ssp. hispidum is included in typical T. dactyloides. 
Hitchcock (1906) recognized this subspecies to include plants with 
hispid leaf blades and glabrous or hispid sheaths. He further pointed 
out that the "staminate flowers are less chartaceous than is usual in 
T. dactyloides" and that in "some specimens the upper spikelet of the 
staminate pair is somewhat pedicelled". However, numerous specimens 
which are typically T. dactyloides in inflorescence morphology, have 
hispid or pilose blades and sheaths. These plants extend from the 
southcentral U.S. throughout Mexico, and resemble in this respect 

T. lanceolatum and T. pilosum. However, the upper staminate spikelet 
at each rachis node is at most shortly pedicelled, and the male section 
of the inflorescence branches is never pendulous. Both T. lanceolatum 
and T. pilosum are characterized by slender pedicels and slender, 
pendulous racemes. 


The type of this species was not available for study. It is based 
on Coix dactyloides L. (Sp. Pl. 972.1753). Tripsacum dactyloides is 
widely distributed across the range of the species. Numerous specimens 
from the U.S. are cited by Cutler and Anderson (1941). Selected 
specimens from Mesoamerica and South America are cited here to indicate 
the range of the species. 


Selected specimens: G. V. Nash and N. Taylor 1099, scrub, 
Blackville, Inagua, Bahamas (US). H. H. Rusby and F. W. Pennell 1127, 
Arroyo on foothills, Huila, east of Neiva, Cordiller Oriental, Colombia 
(NY). A. H. Liogier 12597, Limestme hill, west of El Cerado near town, 
Dominican Republic. M. A. Solis 21584, Naranjapata Prov., Chimborazo, 
Ecuador (NY). P. C. Standley 75520, Jutiapa, hills between Jutiapa 
and Plan de Unrulia, N. of Jutiapa (NY). L. F. Randolph and A. Molina 
R. H. 66-102, Morazan, Los Mesas east side of Yeguare Valley (FTG). 

F. L. Wynd and C. H. Mueller 536, Coahuila, Canon de Sentenela, Hacienda 
Piedra Blanca, Sierra del Carmen, Villa Acuna, Mexico (MEXU). C. Patoni 
266, Durango, Ciudad de Durango, Cerro de Mercado, Mexico (MEXU). 

P. Fryxwell 612, Guerrero, Pochote, 9 miles west of Teloloapan on rocky 
hillside, Mexico (MEXU). G. B. Hinton 15206, Michoacan, Rancho Viejo, 
Apatzingam, Mexico (NY). R. McVaugh 13392, Nayarit, 10 miles SE of Tepic 
Mexico (MEXU). Arsene 1328, Puebla, vicinity of Puebla, Mayorazgo, 
Mexico (ILL). C. G. Pringle 3811, San Luis Potosi, rocky hills, Las 
Canoas, Mexico (US). H. H. Bartlett 10310, Tamaulipas, Cerro Parrena, 
vicinity of San Jose, Sierra de San Carlos, Mexico (NY). V. M. Patino 
109, Adjuntas Momboy-Motalan, carretera Valera-Merida, Edo Trujillo (VEN). 
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TRIPSACUM FASCICULATUM Trin. ex Aschers., Bot. Zeit. 33: 525. 1877 
(Ree 5))< 

Tripsacum fascilatum Trin. ex Steudel, Nomencl. Bot. ed. 2: 72l. 1841. 
Nomen nudum. 

Dactyloides fasciculatum Kuntze, Rev. Gen. Pl. 2: TTBS 

Tripsacum laxum Nash, N. Amer. Fl. 17: 81. 1909. 


The name Tripsacum fasciculatum was first used for an American grass 
by Steudel (1841). The name was accepted and validly described by 
Ascherson (1877). Two specimens are cited, a collection of Schiede from 
Hacienda de la Laguna’, and one of Liebman from 'Mirador', both 
localities in the State of Veracruz, Mexico. Probably to avoid confusion 
with Andropogon fasciculatum L., which does not refer to an American 
grass (Hitchcock, 1908), Nash (1909) described T. laxum, based on 
T. fasciculatum Trin. ex Ascherson. Cutler and Anderson (191) 
accepted T. fasciculatum, while Randolph (1970) preferred to use 
T. laxum. There is, however, no valid reason why the epithet faciculatum 
should be discarded in favor of laxum in the genus Tripsacum. 


The species as recognized by Cutler and Anderson (1941) and 
Randolph (1970) includes two morphologically distinct complexes, the 
cultivated "Guatemala' grass, and spontaneous T. fasciculatum which 
conforms to the type. The cultivated complex was recently described 
as T. andersonii (de Wet and Harlan, 1976). A fragment of the type of 
T. fasciculatum, collected in 1836 by H. Schiede at the 'Hacienda de 
la Laguna', consisting of two inflorescence branches, is in the Smithsoniai 
(US). Liebman 541, also cited by Ascherson, could not be located in 
the Berlin Museum. However, another Liebman specimen (549) from 'Mirador! 
is in the herbarium of the Missouri Botanical Garden (MO). Furthermore, 
Gallotti 5796 (NY) collected from the type locality was available for 
study. 


This species is a robust perennial with short rhizomes and somewhat 
decumbent culms up to 3.5 mtall. The leaf sheaths are glabrous or 
sparsely pilose, and the glabrous blades are up to 8 cm wide. Terminal 
inflorescences consist of 5-14 branches, with the male sections typically 
pendulous. Staminate spikelet glumes are 5-8 mm long, with the upper 
one of each spikelet pair supported by a slender 2-5 mm long pedicel, 
and the other one sessile. The species is a diploid with 2n=36 chromosome) 
It occupies mesic woodlands of central Mexico, along the coastal 
escarpments of both eastern and western mountain ranges. 


Selected specimens: TYPE-H. Shiede OUT, Hacienda de la Laguna, 
Veracruz , Mexico (Isotype US). Gallotti 5796, Veracruz, Hacienda de 
la Laguna, Mexico (NY). Liebman 5u9, Veracruz, Mirador, Mexico (MO). 
CEL 4872, Veracruz, 1/2 mile west of Fortin de Las Flores on highway 
150, Mexico (CEL). CEL 4616, Colima, 7.6 miles south of Puerto Los Mazos 
pass on highway 80 to Baras de Navidad Mexico (CEL). A. S. Hitchcock 
(103, Colima, rocky grassy hillside, Alzada, Mexico (US). CEL 4590, 
18 miles from Ipala on road to Jalapa, Guatemala (CEL). CEL 4591, 11.2 
miles from Jalapa on road to Progresso, Guatemala (CEL). 
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TRIPSACUM FLORIDANUM Porter ex Vasey, Contr. U. S. Nat. Herb. 3:6. 
1892 (Fig. 6). 

Tripsacum dactyloides var. floridanum Beal. Grasses N. Amer. 2: 19. 
1896. 


This is a small, slender perennial with culms up to 1mtall. The 
leaf-sheaths are glabrous, as are the narrow, 0.4-0.8 cm wide blades. 
Terminal inflorescences are erect with one or two branches. Staminate 
spikelets are 5-6 mm long, and both spikelets of a pair are sessile. The 
species is diploid with 2n=36 chromosomes. It is known from Cuba and 
southern Florida. Cutler and Anderson (1941) reported specimens from 
coastal eastern Texas. These plants have broader (0.9-1.3 cm), and more 
erect leaf-blades. They cross with T. floridanum, and although 
chromosome pairing is complete during meiotic prophase, the hybrids are 
sterile. They also cross readily with more typical representatives of 
T. dactyloides and these hybrids are generally fertile. 


Selected specimens: TYPE-A.P. Garber 77, Miami, Florida (NY). 
R. W. Pohl 7592, vacant lot, Homestead, Dade County, Florida (GH). 
E. L. Ekman 14152, Oriente, Yara, road to Nagua, Cuba (US). 


TRIPSACUM LANCEOLATUM Rupr. ex Fourn., Mex. Pl. 2: 68. 1886 (Fig. 7). 

Tripsacum lanceolatum Rupr. in Benth., Pl. Hartw. 347. 1857. Nomen 
nudum. 

Tripsacum acutiflorum Fourn., Bull. Soc. Roy. Bot. Belg. 15: 466. 1876. 
Nomen nudum. 

Tripsacum lemmoni Vasey, Contrib. US Nat. Herb. 3: 6. 1892. 


Tripsacum dactyloides var. lemmoni (Vasey) Beal. Grasses N. Amer. 2: 
19. 1896. 


This is medium robust perennial with 1-2 m tall, erect culms from 
a well developed rhizome system. The leaf-sheaths are densely hispid 
at the base of the plant, while those near the top of the culms may 
become almost glabrous. Leaf-blades are glabrous to moderately pilose 
and 1-2.8 cm wide. Terminal inflorescences have 2-9 branches, with the 
lower ones sometimes fascicled, and with the male sections of all 
branches pendulous. Glumes of staminate spikelets are 5-8 mm long, and 
the upper spikelet of each pair is supported by a slender, 3-5 mm long 
pedicel. The species is a hexaploid with 2n=72 chromosomes. 


Plants from the northern limit of the species, the mountains of 
southern Arizona and of northern Sonora and Chihuahua, are characterized 
by leaf-blades that are scarcely more than 2 cm wide, and the leaf- 
sheaths are essentially glabrous except at the base of the plant where 
they are hispid. These plants belong with T. lemmoni Vasey. However, 
they grade so completely into the more robust and pilose plants of 
central Mexico that T. lemmoni cannot be recognized as a distinct 
species. The species cross with T. dactyloides, and their genomes are 
cytologically homologous. However, hybrids produced by us are either 
sterile or reproduce as gametophytic apomicts. Numerous specimens are 
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cited by Cutler and Anderson (1941). However, they included Mexican 
T. dactyloides in this species. 


Selected specimens: TYPE-T. Hartweg 252, Mexico, In saxosis, 

Aguascalientes (K,GH). CEL 4181, 35 miles west of Bisbee in Coronado 
National Forest, Bear Canyon, Huachuca Mts., Arizona (CEL). J. G. 
Lemmon 2932, on high peak with southern slope, near moist rock, 
Huachuca Mts., Arizona (US, type of T. lemmoni). 1. S. Brandegee }, 
El Taste, Baja California, Mexico (NY). H. S. Gentry 2496, Sierra 
Camelo, Rio Mayo, Chihuahua, Mexico (GH). T. R. Soderstrom 757, 
30 miles southeast of Durango on Durango-Zacatecas highway, Durango, 
Mexico (ILL). J. N. Rose 3570, road between Haegilla and Mesquitec, 
Jalisco, Mexico (GH). L. H. Harvey 1660, Canon de Huepari, North of 
Aribabi, Sonora, Mexico (GH). H. S. Gentry 6359. Ocurahui, Sierra 
Suratato, Sinaloa, Mexico (MO). 


TRIPSACUM LATIFOLIUM Hitche., Bot. Gaz. 41: 294. 1906 (Fig. 8). 


This is a robust perennial with decumbent culms from well develope 
rhizomes forming large clumps up to 5mtall. The leaf sheaths are 
glabrous or sparsely tomentose, particularly along the midrib, and the 


4-7 cm wide blades are sparsely pubescent on the upper surface and nf 
glabrous below. Terminal inflorescences have 3-7 branches, with the ; 
male section of these branches erect or slightly curved. Staminate 


of a pair are sessile or the upper one may be supported by a 1 mm long, 
stout pedicel. The species is diploid with 2n=36 chromosomes. This } 
species occupies mesic woodlands from Central Mexico to Costa Rica. i 
From Nayarit south to Guatemala it frequently grows sympatrically with as 
T. pilosum and T. dactyloides. Its sparsely pubescent leaves and 
curved inflorescence branches give the appearance of a hybrid between ~ 
T. pilosum and T. dactyloides. The smaller staminate spikelets, and 
complete absence of introgression between these two species indicate 
that T. latifolium is a valid species. Tripsacum latifolium resembles 
T. fasciculatum in vegetative morphology. However, the staminate 
spikelets are consistently smaller in T. latifolium, and the upper 
spikelet of each staminate pair is never supported by a long and slender 
pedicel. Tripsacum fasciculatum can further be distinguished from ; 
T. latifolium by its typically pendulous inflorescence branches. 


spikelet glumes are 4-7 mm long, rounded at the apex, and both ra 1006 


Selected specimens: TYPE-H. von Tuerckheim 8333, Cubiliquitz, 
Dept. Alta Verapaz, Guatemala (US). Hunt 315, Mango Creek, Stann Creek 
District, Honduras (US). R. Pohl 11624, Puntarenas, edge of forest, 
Costa Rica (ISU). W. E. Harmon and J. A. Fuentes 2183, between San Pedi 
Carcha and campus, Alta Verapaz, Guatemala (MO). A Molina 10593, 
Montana La Cumbre, caserio Las Pinitas, Dept. Cortes, Honduras (NY). 


TRIPSACUM MATZAR Hern. and Randolph, Sec. Ganad. (Mex. ) Of. Est. Exp. 
tolls, Watering GCs O. asia Nie 
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This is a robust perennial with erect culms, 2-4.5 m tall from 
well developed rhizomes. The leaf-sheaths are densely hirsute with 
coarse hairs, and the leathery, 6-10 cm wide blades are glabrous or 
sparsely pilose near the base. Terminal inflorescences are large, 
with the lower branches fascicled and arranged on a somewhat elongated 
primary axis. Inflorescence branches range from 18 to 50, with the 
male sections typically pendulous. Staminate spikelet glumes are 5-7 
mm long, and the upper spikelet of each pair is supported by a slender 
2-5 mm long pedicel. The species is diploid with 2n=36 chromosomes. It 
resembles robust specimens of T. pilosum. However, the latter species 
is a tetraplofd (2n=72), and the leaf blades are at least pilose near 
the base. Tripsacum maizar is a forest species and occurs from Nayarit 
and Veracruz south to Oaxaca. 


Selected specimens: Type-E. Hernandez and L. F. Randolph 4431, 
Acahuizotla, Guerrero, Mexico (Herb. of Secr. de Agric. y Ganaderia, 
Mexico). A. S. Hitchcock 231, steep slope of ravine, Alzada, Colima, 
Mexico (NY). CEL 4638, 2.2 miles south of Puerto Los ae near 
Autlan, Jalisco (CEL). L. F. Randolph and E. Hernandez 65-1238, 3.2-3.4 
km north of intersection with road to Tequila, above Guadalajara-Tepi¢ 
highway, Jalisco, Mexico (FTG). L. F. ae = R. Randolph 6 1, near 
la Herradura, 20-21 km north of Tepic ( CEL L6ho, 6.1 on from 
Cachuatepec, Oaxca, Mexico (CEL). 


TRIPSACUM PILOSUM Scribner and Merrill, Div. Agrost. Bull. (USDA) 24: 6 
TOLO: (Fig. 20). 


This is a robust perennial with up to 3 m tall erect culms from 
well developed rhizomes. The leaf-sheaths are moderately to densely 
hirsute and the 3-6 cm wide blades are moderately pilose or rarely 
almost glabrous except near the base. Terminal inflorencences have 
2-15 branches with the male sections pendulous. Glumes of the staminate 
spikelets are 6-9 mm long, and the upper spikelet of each pair is 
supported by a 2-4 mm long slender pedicel. The species is tetraploid 
with 2n=72 chromosomes. This is a widely distributed and morphologically 
variable species. It occurs in various habitats from Central Mexico to 
Honduras. Robust specimens of T. pilosum resemble T. maizar, except 
that the leaf-blades are pilose, the stem below the inflorescence is 
usually pubescent, and terminal inflorescences usually have around eight 
branches in T. pilosum and 15 or more in fT. maizar. Furthermore, 
fT. maizar is a diploid while T. pilosum is tetraploid. 


Selected specimens: TYPE-J. N. Rose 2841, between Colotlan and 

Bolanos, Jalisco, Mexico (US). CEL 4662, near Km 29 on road from 

Tuxtla Gutierrez to San Cristobal de las Casas, Chiapas, Mexico (CEL). 
CEL 4094 4 miles east of Taxco, Guerrero, Mexico (CEL). H. C. Cutler 
1940, 5 km east of Tonilita (NY). C. Martinez-Calderon 353, Chiltepec 
and vicinity, Tuxtepec district, Oaxaca, Mexico (GH). H. C. Cutler 4306, 
Km 19.5 on Guatemala-Barberera road, Guatemala (NY). L. 0. Williams and 
A. Molina 10346, Santa Clara creek, Rio Yeguare Valley, Honduras (GH). 
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TRIPSACUM ZOPILOTENSE Hern. and Randolph, Sec. Ganad. (Mex. ) Of. Hs. 
Exp.’ Fol. Teens 4: 22. 1950 (Fig. 11). 


This is a caespitose perennial without rhizomes. Culms are erect 
and up to 1.5 mtall. lLeaf-sheaths are glabrous to moderately pilose 
particularly at the base of the plant, and the 0.5-1.6 cm wide blades 
are glabrous or sparsely pilose near the base. Terminal inflorescences 
consist of single spikes, with the male section stiffly erect. Staminate 
spikelet glumes are 5-7 mm long with both spikelets of a pair sessile. 
The species is diploid with 2n=36 chromosomes. It is narrowly endemic 
in Querrero, and occupies the most xeric habit of all Tripsacum species. 


Selected specimens: TYPE-E. Hernandez and L. F. Randolph 4413, 
Canad del Zopilote, km 262.5 carratera Mexico-Acapulco, Guerrero, 


Mexico (Isotype GH). H. E. Moore Jr. 5188, Canon del Zopilote, Guerrero, 
Mexico (GH). 


DISCUSSION 

Species limits in Tripsacum are relatively well defined. Drooping 
inflorescence branches, and staminate spikelet pairs of which the upper 
spikelet is supported by a slender, 2-6 mm long pedicel, characterize 
T. fasciculatum, T. lanceolatum, T. maizar and T. pilosum. Within 
this group, T. fasciculatum is distinguished from the other species 
by its essentially glabrous leaf-sheaths and blades. Tripsacum maizar 
and T. pilosum are robust as is T. fasciculatum, but they and the 
smaller T. lanceolatum have pilose to hirsute leaf-sheaths, at least 
at the base of the plant. Tripsacum lanceolatum is distinguished 
from the others by its narrow, 1-3 cm wide leaf-blades. MTripsacum 
maizar differs consistently from T. pilosum in having leathery, glabrous 
leaf-blades rather than pilose ones, and usually also by fewer (<15) 
inflorescence branches. Tripsacum pilosum can sometimes also be 
distinguished from T. maizar by having both spikelets of some staminate 
pairs sessile on the same rachis where the upper spikelet of most 
staminate pairs is distinctly pedicelled. The upper spikelet of each 
staminate pair is always pedicelled in T. maizar. Randolph (1970) lists 
two collections of T. pilosum-T. maizar intermediates. They have more 
inflorescence branches than is typical for T. pilosum (up to 27), bub 
their pilose leaf-blades put them into this species. We have collected 
specimens in Jalisco with glabrous leaf-blades as in T. maizar, but with 
usually less than 15 inflorescence branches. Such individuals occur 
where T. maizar (2n=36) and T. pilosum (2n=72) occur together. They 
may represent hybrids between these two species, but the collections we 
studied all are tetraploid rather than triploid as could be expected 
from such hybridization. Tripsacum pilosum, however, is a facultative 
gametophytic apomict, and it may be that atypical biotypes became fixed 
as a result of this mode of asexual reproduction. 


The inflorescence branches of T. andersonii, T. australe, T. bravun, 
T. dactyloides, T. floridanum, T. latifolium and T. zopilotense are 
stiff or at most curved, never slender and pendulous, and both spikelets 
of each staminate pair are sessile, or the upper one may be supported 
by a stiff pedicel that is usually almost as broad as it is long. Tripsac 
zopilotense is easy to identify inthe field, since it is the only species 


without well developed rhizomes. It resembles T. floridanum in having 
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curved leaves. The latter species, however, is from Florida and the 
Caribbean Islands, while T. zopilotense is confined to Zopilote Canyon 
in Querrero. Randolph (1970) lists three atypical T. zopilotense 
collections. We have collected tetraploid specimens from the entrance 
of Canada del Zopilote and Acahuizotla which we include in T. dactyloides. 
Morphologically similar specimens were also collected from northeast of 
Taxco. They are characterized by sparsely pilose leaf-sheaths, have 
broader leaves than T. zopilotense, and resemble this species only in 
having single spikes terminating the flowering culms. They appear to 
represent a morphologically distinct, gametophytic apomictic complex 

of T. dactyloides adapted to rather arid habitats. 


Tripsacum andersonii is the most robust of the species group with 
non-pendulous inflorescences. It can be confused with T. latifolium in 
the field before they flower. Both have broad leaves with the sheath 
usually somewhat tomentose particularly along the midrib. Both species 
also have 1-7 branches on terminal inflorescences, and both may have the 
upper spikelet of a staminate pair shortly pedicelled. However, the 
staminate spikelets of T. andersonii are much larger (7-9 mm) than those 
of T. latifolium (4-7 mm), and T. andersonii is sexually sterile with 
en=6) chromosomes, while T. latifolium is a sexually reproducing diploid 
(2n=36). The T. latifolium-T. maizar intermediates which Randolph 
(1970) collected at Fortin and Sebastopol probably can be included in 
T. maizar. We have collected T. maizar and T. fasciculatum from around 
Fortin de Las Flores in Veracruz. All of our collections from this 
locality are diploid and reproduce sexually. 


Tripsacum bravum is characterized by solitary, or rarely two 
spikes terminating the flowering branches and by leaf-sheaths that are 
tomentose along the mid-rib. This species differ from tomentose 
collections of T. zopilotense, T. dactyloides and T. australe with 
solitary spikes by being more robust with broader (3-5 em) and more 
glaucus leaf-blades. 


Tripsacum dactyloides is morphologically variable, but no con- 
sistent patterns of morphological traits correlated with chromosome 
number, habitat or geographic distribution could be found. The Chiapas 
collection which Randolph (1970) classified with atypical T. zopilotense 
fits more naturally with T. dactyloides. We have also collected this 
morphological type from near Tuxtla Gutierrez but did not count its 
chromosome number. Its slender habit suggests that this type deserve 
specific rank. Randolph (1970) recognizes T. dactyloides ssp. hispidum 
as a distinct taxon. The type (Fig. 12) is a typical T. dactyloides with 
hispid leaf-sheaths, of the kind that is widely distributed in more 
arid habitats from southern Arkansas through Tamaulipas south to 
Central Mexico. Hitchcock (1906) suggested that this subspecies connects 
T. dactyloides with T. lanceolatum, since one spikelet of a staminate 
pair may sometimes be shortly pedicelled. However, evidence of natural 
hybridization between these two species is absent. We have collected 
a robust T. dactyloides from Jalisco south into Guatemala, and also in 
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Venezuela with one spikelet of a staminate pair supported by a 1-2 mm 
long pedicel. Pilose as well as glabrous populations occur, in Mexico 
usually where T. pilosum and common T. dactyloides occur together. Thes 
Mexican populations are tetraploid gametophytic apomicts, and may 
represent derivatives of hybridization between these two species. Com- 
parative morphological studies, however, were not conclusive. 


Tripsacum australe is as variable morphologically as is @. | 
dactyloides. Inflorescence morphology of these two species are alike 
and for the present tomentose specimens from South America are included 
in T. australe, and glabrous or pilose specimens in T. dactyloides. 7 
The species, however, ranges from 1 m to 4 m in height, and varies from | 
erect and slender to robust and decumbent in growth habit. All the 
collections studied by us are diploid and reproduce sexually. Collec- | 
tions of T. dactyloides from South America studied by us are all 
tetraploids. A comparative morphological study of Tripsacum in South f 
America may reveal that distinct species could be recognized within the | 
present T. australe. Such a study is now underway. | 
! 
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LEGEND TO FIGURES 


Figures 1-12. Morphology of Tripsacum taxa. Fig. 1. fT. andersonii; 
Fig. 2. T. australe; Fig. 3. T.. bravum; Fig. 4. T. dactyloides; 
Fig. 5. T. fasciculatum; Fig. 6. T. floridanum; Fig. 7. 
T. lanceolatum; Fig. 8. LT. latifolium; Fig. 9. fT. maizar; 
Fig. 10. T. pilosum; Fig. ll. TI. zopilotense; 
Fig. le. T. dactyloides ssp. hispidum. 
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BOOK REVIEWS 


Alma L. Moldenke 


"A GUIDE TO WATER GARDENING" by Peter Swindells, 22) pp., illus., 
14 plates, Charles Scribner's Sons Inc., New York, N. Y. 
10017. 1975. $7.95. 


This is a delightful expertly prepared book by one whose stu- 
dent days were spent in the Cambridge University Botanic Garden, 
followed by staff work at the famous Perry's Aquatic Nursery in 
Enfield and since then with his family's nursery outside Cambridge. 

As I read this fascinating meticulously prepared book, illus—- 
trated with such lovely black/white photographs — while the out- 
side air was gray and the wind-chill factor registered -1)° F. to 
accompany the accumulated snow and ice — I was able to escape to 
some well and unobtrusively constructed and operated green Elysian 
fields with refreshing flowing water gardens. 

Basic consideration is shown even in disposing of an unhealthy 
fish by placing it "in a dry cloth and then dashing it smartly 
against a hard surface such as a concrete path [which] results in 
instantaneous death" rather than "flushing the poor unfortunate 
fellow down the lavatory,.....still alive and suffering from an 
ailment, only to be shot into a dark and unwholesome environment 
in which death will be painfully slow." 


"AMERICAN BIRD ENGRAVINGS: All 103 Plates from American Ornitho- 
logy" by Alexander Wilson", xix, illus., Facsimile Edition 
for Dover Publications, Inc., New York, N.Y. 10014. 1975. 
$5.00 paperbound & oversize. 


A modern great ornithologist, Dean Amadon, has written an ap- 
propriate introduction concerning Wilson's life and dedicated 
difficult work, as well as a bibliographic survey of the 9 vol- 
umes (1808—181),) of "American Ornithology" and its various later 
editions in the U.S.A. and abroad. The source for this replica- 
tion is the full set of plates — 76 from Wilson's original work 
and 27 supplementary ones prepared by Charles Bonaparte, depicting 
a total of 250 species in black/white or in beautiful natural 
colors on 8 of the plates. All are clearly named and indexed. 

The fortunate chance now to have ready access to this material 
through this new publication should appeal to many folks — U.S.A. 
history buffs and scholars (especially during this Bicentennial 
Year), naturalists, natural and graphic arts historians, bird 
lovers, and many others. 
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"LICHENS OF NEW ZEALAND" by William Martin & John Child, x & 193 
pp., illus., A. H. & A. W. Reed Ltd. of Australia & New Zea- 
land, Imported by Charles E. Tuttle Co., Inc., Rutland, 
Vermont 05701. 1972. $11.95. 


This usefully prepared and attractively illustrated book pre— 
sents about 300 of "the larger and more conspicuous lichens which 
can be recognised without the aid of a microscope". Of these a- 
bout 200 occur also in Australia and Tasmania and about 150 are 
also to be found in the Northern Hemisphere and/or in southern 
South America. 

Locally this book should contime to have appreciative use by 
students in high schools, teacher training colleges and universi- 
ties, as well as by local and visiting naturalists. Being able 
to obtain it readily now in the U.S.A. eliminates the necessity of 
toting a truly worthwhile souvenir home in luggage after a trip 
to that area of the world. 

Both authors have devoted their professional lives to a study 
of the New Zealand vegetation. The first author supplied the 
descriptive text and keys and the closely collaborative second 
author furnished the exquisite photographs for the 55 full-page 
plates with 12 in full color and averaging about species each. 

The dust jacket alters the title twice. While bibliographic-— 
ally it is not part of the book, it may be the cause of needless 
waste of time on the part of librarians. It reproduces 6 of the 
lichen color photographs and provides prief notes about the well 
recognized authors. 


"GARDENS WITHOUT SOIL: House Plants, Vegetables, and Flowers" by 
Jack Kramer, 128 pp., illus., Charles Scribner's Sons, Inc., 
New York, N. Y. 10017. 1976. $8.95. 


Aqua gardening, hydroculture, hydroponics, or gardening without 
soil of normally terrestrial plants is now becoming a pleasant 
horticultural fad. It has been used on and off over the last 
three centuries, often as a means of controlling factors in plant 
physiology studies. "Without mess or fuss.....here is a begin- 
ner's guide to this unique type of gardening so that you can have 
plants of all kinds all year long" from the introduction and the 
subtitle seem more like advertising copy than sound horticulture. 

The "how to" text has some suitable illustrations by Charles 
Hoeppner and passable drawings of pots with such awful renditions 
of plants in them that the "artist", Robert Johnson, the author, 
and the publishers should never have offered nor accepted them 
for publication. How much supervision did this widely read author 
actually give this publication? 
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"TREES & SHRUBS OF KENTUCKY" by Mary E. Wharton & Roger W. Bar- 
bour, x & 582 pp., illus., University Press of Kentucky, 
Lexington, Kentucky 0506. 1973. $12.95. 


This is the-fourth field book in the Kentucky Nature Studies 
series, prepared simply enough for amateurs and beginning students 
and botanically accurate enough to win the admiration of profes-= 
sional and/or teaching botanists using the keys, descriptions and 
very many beautifully printed black/white and colored photographs 
mostly provided by the second author who is well known for the fine 
quality of his nature photography. 

There is an added advantage in that this book serves efficient- 
ly for all the contiguous states as well. 


"PEONIES, OUTDOORS AND IN" by Arno Nehrling & Irene Nehrling, 
270 pp., illus., Facsimile Edition by Dover Publications 
Inc., New York, Ne. Y. 10014. 1975. $3.50 paperbound. 


First published in 1960 by Hearthside Press, this replication 
will certainly be appreciated by not only amateur and student 
horticulturists but also by peony specialists who may be the only 
folks with limited access to the original book. 

This inexpensive issue reproduces the original color plates on 
the covers, all others in clear black/white, and substitutes the 
American Peony Society's address for the outdated list of plant 
sources. 

Peonies may no longer be labeled as "old fashioned" garden 
perennials with the help of this book. 


"THE SEA OTTER IN THE EASTERN PACIFIC OCEAN" by Karl W. Kempon, 
xiii & 352 pp., illus., Facsimile Edition by Dover Publica- 
tions, Inc., New York, N. Y. 10014. 1975. $4.00 paperbound. 


Originally published in 1969 as No. 68 in the North American 
Fauna Series and here replicated unabridged but corrected. Most 
of the research was centered in the Aleutian Islands from 1955 to 
1967. Detailed observations on habitat requirements and general 
behavior throughout the day and year are illustrated by 123 black/ 
white prints of such activities, and 6 tables compiling and 
contrasting data involve over 1200 sea otters studied (as in- 
dicated in Appendix 1 and 2). 

Such carefully recorded, skillfully directed, and dedicated 
field research and subsequent government control of slaughter and 
pelt sales have made it possible to say "Welcome back to this book" 
and "Welcome back to the sea otter" even along the California 
coast where we had the thrill of seeing some of these fine 
creatures recently. 
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"FERNS AND FERN ALLIES OF NEW ZEALAND" colored illustrations and 
design by Eric Health, introduction and text by Robert J. 
Chinnock, 48 pp., illus., A. H. & A. W. Reed Ltd. of Austral- 
ia & New Zealand, imported by Charles E. Tuttle Co., Inc., 
Rutland, Vermont 05701. 197). $9.25. 


The color printing of the 88 (of a total record of 152) ferns 
and of the 18 (of a total record of 19) fern allies comprises a 
beautiful representation of artistry, graphics and botanical accu- 
racy. Most of these pteridophytes manage a wide distribution 
throughout the mild, moist climate, but the 2 species of Cheilan- 
thes often grow together on sunny arid rock cliffs and the three 
species of Tmesipteris grow as epiphytes in the "shoes" of tree- 
fern trunks. 

Whether one is interested in the "Down Under" area and/or in 
these particular plants this book should be very satisfying in 
much the same way as the lichen book considered on a previous 
page. 


"PASTURES AND PASTURE PLANTS" edited by R. H. M. Langer, xv & 28 
pp., illus., A. H. & A. W. Reed, Ltd., in Australia & New 
Zealand, imported by Charles E, Tuttle Co., Rutland, Vermont 
05701. 1973. $19.50. 


"This is a textbook containing scientific information [often 
recently researched and/or isolated] on pasture plants, pastures, 
and the problems associated with the efficient conversion of 
plants to animal products". 

The editor writes chapters on the growth of grass and clovers, 
especially lucerne, comparing their various species and strains, 
while nine other members of the same faculty at Lincoln College 
in Canterbury, New Zealand, provide their chapters on the histor 
ical ecology of this area, metabolism, grazing management, and 
disease control for both the pasture plants and the pasture 
animals. 

"This book is intended for students at university and colleges, 
and also for extension workers and farmers who, after all, like 
the authors, must contime to learn all their life". At the end 
of the first chapter on New Zealand grasslands there is given a 
glossary of botanical and common names for all the grasses, pasture 
legumes, ubiquitous weeds, etc. mentioned in the text. Even a 
cursory perusal of this list indicates clearly that this subject 
matter has wide application. 
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"THE CACTACEAE — Descriptions and Illustrations of Plants of the 
Cactus Family" by Nathaniel Lord Britton & J. N. Rose, xxix & 
105) pp., Volumes I, II, III & IV as two, 1279 illus., Fac- 
simile Edition by Dover Publications Inc., New York, N. Y. 
1001). 1975. $15.00 per volume or 2=volume set $30.00 in 
hard cover cloth binding. 


This is an excellent unabridged replication of the second 
edition (1937) of this essential definitive study which first ap- 
peared as the Carnegie Institution of Washington Publication No. 
248 in 1920. 

Since this study was and is the first and the most comprehen- 
sive monographic taxonomic treatment of the entire cactus family, 
no basic study today on any part of it can be effectively under- 
taken without reference to this outstanding work which involved: 
(1) re-examination of type specimens and of all original descrip- 
tions, (2) assembling large specimen collections for greenhouses 
(especially at the New York Botanical Garden) and herbaria (es- 
pecially those of the New York Botaniical Garden and United Stetes 
National Museum) and for the beautiful life-like paintings and 
line drawings (especially those made by Mary E. Eaton), (3) ex- 
tensive field operation in the arid areas of the Americas, (l) 
construction of 125 identification keys, and (5) introducing 
over 120 species new to science. 

Now some of these plants have been introduced, accidentally or 
intentionally, to other arid areas of the world and/or have 
become prominent in the horticultural trade. How fortunate that 
this magnificent study is now readily available at such a reason- 
ably price! 

This project is also a prime example of efficiency — as a 
natural expansion of the study of the cacti of the United States, 
Mexico and the West Indies proposed in 1911, expedited in 1912, in- 
volving quickly and efficiently the help of many botanists and 
"budding" scientists in the various field areas, publication in 
1920, revision in 1937, and now continuing its value in this new 
printing. 


"CONCISE CHEMICAL AND TECHNICAL DICTIONARY" Third Enlarged Edition 
edited by H. Bennett, xix & 1175 pp., illus., Chemical 
Publishing Company, New York, N. Y. 10003. 197). $35.00. 


That this publication must be really valuable is evident from 
the number of personally purchased copies to be seen in handy 
places on the desks of many assorted scientists, teachers and/or 
researchers. 

To the 55,000 definitions have been added new trade mark 
products. The nomenclature, names and formulae radicals of or 
ganic compounds are especially discussed and listed on pp. xi— 
xxiv. Before the next edition goes to press I hope that the botan- 
ioal names of plant sources will be distinctly printed in italic 
type and correctly spelled (with Vinca rosea on p. 1105 as model). 
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MIMOSA: Notes and novelties from Colombia 
Velva &k, Rudd 


California State University, Northridge and Smithsonian Institution 


Among the undetermined Himosa specimens in the United States 
National Herbarium were a few Colombian collections annotated by the 
late kllsworth P. Killip as possibly new species. Examination of the 
material indicates that three collections may be referred to previ- 
ously described taxa and two represent new species. Two other, more 
recent collections, are the basis for a third new species. In the 
course of checking the already known species of Colombian Mimosa two 
names more or less in limbo caught my attention, M. retusa and M. 
carthagenensis. Following are descriptions of the new species and 
comments on the others. 


1. MIMOSA RETUSA Jacq. Enum. Pl. Carib. 34. 1760; Sel. Stirp. Am. 
267. 1763. Fol. 


At the British Museum (Natural History) I came upon a specimen 
that I take to be the holotype of Mimosa retusa Jacq., actually an 
Acacia and a prior name for A. riparioides (Britt. « Kose) Standl. 
or A. riparia H.B.K. sens. lat} Bentham placed M. retusa in synonymy 
under Acacia riparia,"ex descr."(Trans. Linn. Soc. 30: 528. 1875). 
The name otherwise has been ignored until recently when Howard, on 
the basis of Bentham's opinion, published the combination, Acacia 
retusa (Jacq.) K.A.Howard (Jour. Arn. Arb. 54: 459. 1973). The as- 
sumed holotype at BM is meager. It consists of a portion of a leaf, 
a rachis with 5 1/2 pair of pinnae. However, that is enough for i- 
dentification with more complete specimens. Jacquin's original de- 
scription of M. retusa is too brief to allow satisfactory determin- 
ation as to species or as to type specimen but more information was 
given in the later publication. In that, the phrase,"Folia partialia 
sexjugata", suggests that the specimen was incomplete at its gather- 
ing. The pods, "Legumina oblonga, obtusa cum acumine, plana, sicca, 
membranacea, unilocularia," are now missing from the sheet. I was 
alerted to the specimen's possible importance because someone, in 
a hand not recognized,apparently not Jacquin's, had penciled at the 
bottom of the sheet, "Mimosa retusa." 
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The complex of species to which Acacia retusa belongs is in 
need of study. There are a dozen or more names for one or more taxa 
occurring in the neotropics, from México and Central America, the 
West Indies, and southward into Peri and Argentina. I believe that 
the name, Acacia retusa, based on material from Cartagena, should 
be applied to populations from the Caribbean area and Central Amer- 
ica. Whether A. riparia H.B.K., A. loretensis Standl., and A. tubu- 
lifera Benth. from Peri are synonymous is debatable. The decision 
awaits scrutiny of the types and comparison with collections from 
the entire geographic range of the complex. 


2. MIMOSA CARTHAGENENSIS P. Miller ? ex auct. /T. Martyn ?/. Figures 
of beautiful, useful, and uncommon plants described in the Garden- 
ers Dictionary by the late Philip Miller 2: 72, pl. 291. 1809. 


The discovery of the sheet of Mimosa retusa Jacq. at the BM 
was fortuitous. I was looking for a voucher of Mimosa carthagenen- 
sis, a species name brought to my attention by Dr. Elizabeth Mc- 
Clintock. I did not find a specimen so annotated nor did I find one 
that was obviously a model for the illustration of plate 291. 

There is a sheet, however, at the BM, ex Herb. Miller, that might 
have some relevance. It bears flowers and fruit as in the illustra- 
tion which, without the binomial name, was first published by Phil- 
ip Miller in his "Figures of the most beautiful, useful and uncom 
mon plants described in the Gardeners Dictionary,” 1755-1760 and 
1771. According to the text of the 1809 publication, "This species 
was found at Carthagena in New Spain by Dr. Houstoun and does not 
agree with any of the Mimosas enumerated in the Dictionary." From 
the illustration it appears that M. carthagenensis is yet another 
synonym of Acacia retusa. The name, Mimosa carthagenensis, has not 
been included in the Index Kewensis. 


3. MIMOSA ANNULARIS Spruce ex Benth. Trans. Linn. Soc. 30: 419. 
1875; in Mart. Fl. Bras. 15(2): 362. 1876. 


This species, typified by the collection of R. Spruce 2893 
(K), from Amazonas, Brazil, in "capoeiras, ad Panuré juxta Rio 
Uapés," has not been reported previously from Colombia. The fol- 
lowing collections, rather than representing new species, may be 
referred to Mimosa annularis: G. Gutiérrez V. & Rk. KE. Schultes 
702, Vaupés, "alrededores de Miraflores, 300 mts. de alt., knero 
29, 1944" (COL, US); H. GarcSa Barriga 13862, "Amazonas-Vaupés: 
Rio Apaporis, entre los rios Kananarf y Pacoa, alt. 250 m., 
Dec. 1-15, 1951" (COL). 
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4. MIMOSA PUDICA L. var. TETRANDRA (Humb. & Bonpl. ex Willd.) DC. 
Prod. 2: 426. 1825. 


After examing various specimens and reading the comments by 
Brenan (Kew Bull. 1955: 187. 1955) I believe that the collection, 
J. Cuatrecasas 7648, Vaupés, "San José del Guaviare, sabana, 240 m. 
alt.", 11 Nov. 1939 (COL, US) is not a new species but may be as- 
signed to the variety given above. The type, collected by Humboldt 
and Bonpland is from Antioquia, near Garrapatas, Other Colombian 
collections cited by Brenan are: Langlassé 65, Arbelaez, 8 Feb. 
1876, and André 1422. 


5. MIMOSA ANTIOQUENSIS Killip ex Rudd, sp. nov. 


Scandens, caulibus tetragonis, armatis, puberulentis, glabres- 
centibus; folia 10-20 cm. longa, axibus puberulentis, armatis ut 
videntur eglandulatis; petiolus 1-2 cm. longus; pinnae fere 16-ju- 
gae; foliola 25-29-juga, falcato-oblonga, 4-7 mm. longa, 1-1.3 mm, 
lata, acuta vel obtusa, ciliata aliter glabra, sub-2-nervia; capi- 
tula globosa; flores 5-meri, glabri, rubri; legumen oblongum, pla- 
num, glabrum, 10-12 cm. longum (immaturum) cum stipite 1-1.5 cm. 
longo, valvis fere 1.3 cm. latis, 12-15-articulatis, articulis 
7-10 mm. longis. 


Liana; stems 4-angled, armed with recurved spines 1-2 mm. long, 
puberulent with minute, crispate hairs especially along the angles, 
glabrescent; stipules linear, about 3 mm. long, caducous; leaves 
10-20 cm. long, the petiole 1-2 cm. long, the axes apparently eglan- 
dular, puberulent and armed with recurved spines, longitudinally 
sulcate; pinnae about 16 pair; leaflets 25-29 pair, membranous, 
oblong-falcate, 4-7 mm. long, 1-1.3 mm. wide, acute or obtuse, 
ciliate, otherwise glabrous, the venation palmate, inconspicuous, 

l- or 2-veined, the major vein subcentral; inflorescences axillary, 
racemose, the axes sulcate, puberulent like the stems; flowers red, 
5-merous in globose heads about 5-7 mm. in diameter, the peduncles 
10-13 mm. long; calyx 1 mm. long, glabrous; corolla 5-lobed, about 
3 mm. long, the lobes separate almost to the base; stamens 5; 

fruit (submature) oblong, compressed, glabrous, 10-12 cm. long in- 
cluding stipe 1.2-1.5 cm. long, the valves about 1.3 cm. wide, 
12-15-articulate, the articles 7-10 mm. long. 


Type: R. D. Metcalf & J. Cuatrecasas 30082, Colombia, Antio~ 
quia, banks of Rfo Cauca at Puerto Valdivia, alt. 240-260 m., 
17-20 Feb. 1942 (holotype US no. 1833338). 


In general appearance this species somewhat resembles M. spici- 
flora Karsten and M. microcephala H.B.K. but differs notably in that 
the former has flowers in spikes and the latter has strigose— pub- 
escent fruit. 
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6. MIMOSA CUATRECASASII Rudd, sp. nov. Figs 


Scandens, caulibus teretibus vel subtetragonis, armatis, lepi- 
dotis, glabrescentibus; folia 10-12 cm. longa, axibus subteretibus, 
armatis vel inermibus, petiols : 5-8 cm. longo cum glandula crateri- 
formi prope basin; pinnae 2-jugae; foliola l-juga cum glandula cra- 
teriformi basi, laminis coriacea, falcato—ovatis, obtusis vel brevi- 
acuminatis, fere 7-10 cm. longis, 4-6 cm. latis, supra glabris, nit- 
idis, subtus dense sepio-lepidotis, venatione palmata, 4—5-nervia; 
inflorescenciae terminales, racemosae, axibus lepidotis; flores 
4-meri, glabri in capitulo parvo; legumen lepidotum, oblongum, fere 
11 cm. longum, 1 cm. latum, verisimiliter multiarticulatum. 


Liana; stems terete or somewhat 4-angled, lepidote, glabres- 
cent, armed with recurved spines 1-2 mm. long; stipules caducous, 
not seen; leaves 10-12 cm. long, the axes subterete, lepidote, arm- 
ed or unarmed, the petiole 5-8 cm. long with a crateriform gland 
near the base; pinnae 2 pair; leaflets 1 pair with a crateriform 
gland near their point of attachment, the blades coriaceous, fal- 
cate-ovate, obtuse to breviacuminate, about 7-10 cm. long, 4-6 cm. 
wide, the upper surface glabrous, nitid, the lower surface densely 
sepia-lepidote, the venation palmate, 4-5-nerved; inflorescences 
terminal, racemose, the axes lepidote, usually armed with recurved 
Spines; bracts deltoid, 1 mm. long, 0.5 mm. wide; flowers (immature ) 
4-merous, in small globose heads; calyx glabrous, 0.3 mm. long; 
corolla glabrous, the lobes deltoid; fruit (on basis of persistant 
replum and portions of valves) about 11 cm. long, 1 cm. wide, lepi- 
dote, probably articulate. 


Type: J. Cuatrecasas 10544, Colombia, Putumayo, "selva higré- 
fila del rfo Putumayo en San Pedro, entre Umbria y Puerto Asis, 
300 m. alt.", 10 Nov. 1940 (holotype US no. 1799170; isotype COL). 
Paratype: J. Cuatrecasas & Kk. S. Cowan 27217, Colombia, Caqueta, 
Florencia, "Kl Recluta, km. 10 de la carretera a Gabinete; restos 
de selva, 600-700 m. alt.", 22 Jan. 1969 (US). 


With its large leaflets, this species superficially resembles 
M. colombiana Britton & Killip, from farther north in Colombia and 
M. extensissima Ducke, from the lower Amazon region of Brazil, but 
those species lack the lepidote indument. Mimosa trianae Bentham 
is lepidote-glandular but the flowers are borne on long spikes in- 
stead of globose heads. Additional material of M. cuatrecasasii is 
needed to establish relationship with other species. Especially 
needed are collections with mature flowers so that the stamen num- 
ber can be determined, whether 4 or 8. It is interesting to note 
on very young leaves that the petiolar gland attains its mature 
diameter of 1-2 mm. when the leaflets are scarcely larger, ie., 
about 1/100 their mature size, 
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Fig. 1. Mimosa cuatrecasasii Rudd 


ADDITIONAL NOTES ON THE GENUS AVICENNIA, VII 


Harold N. Moldenke 


AVICENNIA L. 

Additional & emended bibliography: G. Don in Loud., Hort. Brit., 
ed. 1, 247. 1830; Hubert, Trav. Lab. Mat. Méd. Fac. Pharm. Paris 
13: 11j—121. 1921; Fedde in Just, Bot. Jahresber. 6 (2): 55h. 
1929; G. T. Hastings, Torreya 3): asi. 1935; J. M. Johnson, Torreya 
3h: 138. 1935; P. H. Fisher, Mém. Soc. Biogeogr. 8: 315--329. 190; 
Scholander, Hammel, Hemmingsen, & Garey, Am. Journ. Bot. 2: 92—— 
98. 1962; Arulchelvam, Ceylon Forest., ser. 2, 8: 60, 62, 73——75, 
81, & 91. 1968; Cochrane, Fuhrer, Rotherham, & Willis, Austral. Fls. 
in Col. Vict. 72, 183, & 207, pl. 190 & 191. 1968; Coomans, Malaco— 
logia 9: 79--8h. 1969; Anon., Biores. Index 6: 689. 1970; Hart- 
well, Lloydia 3h: 386 & 428. 1971; McCusker, Ann. Bot. Lond. 35: 
[7o7iI—712, fig. 1& 2, pl. 1. 19715 Erickson, George, Marchant, & 
Morcombe, Austral. Fls. in Col. West. Austr. 13, 205, & 209. 1973; 
Howard, Journ. Arnold Arb. 54: 443. 1973; F. R. Fosberg in Multer 
& Gerhard, Guideb. Geol. Ecol. St. Croix [W. Ind. Lab. Fairl. Dick. 
Univ. Spec. Publ. 5:] 20. 1973; Napp-Zinn, Anat. Blat. 153, 160, 
24h, 283, 39h, 43h, 632, 658, 1079, & 1326. 19743 Salmon, N. Zeal. 
Fls. & Pl., ed. 2, imp. 3, 23 & 227. 197h; Tackholm & Boulos, 
Suppl. Stud. Fl. Egypt 95. 197; Balgooy, Pacif. Pl. Areas 3: 1h & 
2h3—-2hh. 1975; Golley & Medina, Trop. Ecol. Stud. [Jacobs, Lange, 
Olson, & Wieser, Ecol. Stud. 11:] 391. 1975; Lugo, Evink, Brinson, 
Broce, & Snedakar in Golley & Medina, Trop. Ecol. Stud. [ Jacobs, 
Lange, Olson, & Wieser, Ecol. Stud. 11:3] 335, 337-339, & 3h. 
1975; Moldenke, Phytologia 32: 437--457, fig. 1--S. 1975; Pannier 
in Golley & Medina, Trop. Ecol. Stud. [Jacobs, Lange, Olson, & Wie- 
ser, Ecol. Stud. 11:] 3h & 349. 1975; J. C. & N.C. Roberts, Field 
Guide Baja Calif., ed. 1, 12, 17, 18, 29, 35, 15h, & (155). 19753 
G. Rodriguez in Golley & Medina, Trop. Ecol. Stud. [Jacobs, Lange, 
Olson, & Wieser, Ecol. Stud. 11:] 330. 1975; Walter, Harnickell, & 
Mueller-Dombois, Climate-diagr. Maps 32. 1975; Weberling & Schwan- 
tes, Pflanzensyst., ed. 2 (Ulmer, Uni-Taschenb. 62:] 14h. 19753 
Moldenke, Phytologia 32: 507--509 & 511. 1976. 

The Tackholm & Boulos (197) publication, cited above, is dated 
"1972" on its title-page, but was not actually published until 
November 20, 197k, 

Chapman (19),) describes five kinds of roots produced by A. 
germinans: primary adventitious, horizontal, anchoring, absorbing, 
and pneumatophores. McCusker (1971) found all five in A. marina, 
plus knee roots; Chai has found stilt-roots in A. alba. 

It is of passing interest to note the occurrence of a "mangrove= 
leaved akeake" (Olearia avicenniaefolia) in New Zealand, 

Golley, Odum, & Wilson (1962) inform us that mangroves "of one 
sort or another" cover about 1/3 of the coastlines of tropical Amer- 
ica. 
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Napp-Zinn (197), the plant anatomist, should be added to the 
list of botanists who accept the Avicenniaceae as a distinct bo- 
tanical family. Ah See Tan & Keng (1969) have conducted 
detailed comparative morphological studies on four different 
species of Avicennia in the Singapore area. 


AVICENNIA AFRICANA P, Beauv. 

Additional & emended bibliography: V. J. Chapm., Trop. Ecol. 
ll: h, 5, 8, & 16, fig. 3. 1970; Janik, Preslia 2: 105, 106, 111, 
& 112. 1970; Moldenke, Phytologia 32L 1,36—=1))0 . 1975. 

Additional citations: NIGERIA: Southern: Elliott, Choloner, & 


Molshi s.n. [28/5/1966] (Ln--2)5562) . 


AVICENNIA ALBA Blume 

Additional & emended synonymy: Avicennia tomentosa Griff. a- 
pud H. Hallier, Meded. Rijks Herb. Leid. 37: 87, in syn. 1918 
(not A. tomentosa Blanco, 185, nor R. Br., 1851, nor Jacq., 

1760, nor L., 1826, nor L. & Jacq., 1783, nor G. F. W. Mey., 
1818, nor Nutt., 1947, nor Nutt. & Br., 1832, nor Roxb., 1835, 

nor Schau., 1940, nor Sieber, 194, nor Sw., "186, nor Vahl, i921, 
nor Weigelt, 1851, nor Willd., 1822). Avicennia tomentosa Blume 
ex H, Hallier, Meded. Rijks Herb. Leid. 37: 8 88. 1918. 

Additional "bibliography: Burm. f., Fl. Ind. 138. 1768; Bascope, 
Bernardi, Jorgensen, Hueck, Lamprecht, & Martinez E., Mangl. Am. 
{Inst. Forest. Latinoam. Invest. Capac. Descrip. Arb. Forest. 5:], 
imp. 1, 13 (1959) and imp. 2, 13. 1970; Balgooy, Pacif. Pl. Areas 
3: eee 1975; Moldenke, Phytologia 32: 40--453 & 456, fig. 1—5. 
a har ge 

Additional illustrations: Moldenke, Phytologia 32: hhh--))8, 
Tig. 1--5. 1975. 

Van der Kevie describes this tree as being a "shrub-like tree, 
2--5 m. tall", having black trunk and branches, with many pneu- 
matophores, and with flowers "yellow to orange" or "orange-yellow" 
and being "very common on moderate firm soils or soft mud on sea- 
shores and on mud-flats" in mixed mangrove forests. 

It is of interest to note that Hallier (1918) includes in the 
synonymy of this species "A. officinalis (haud L.) Schauer l.c. 
(1851) p. 306 quoad syn. Bl.! secundum". I regard A. officinalis 
Schau. nomenclaturally as synonymous with A. marina V var. rumphi- 

ana (H. Hallier) Bakh. regardless of the synonymys which he in- 

Siried. Hallier cites Falconer 21 from Tenasserim, Pierre 1863 
from Cochinchina, Beccari 1770 from Borneo, Blume 1700 and Raap 
429 from Java, and | Tei jsmann 7h59 from New ,ea eae. ~ Under what 
he calls ieicannia tomentosa ~ (haud Jacq. nec Willd. nec R. Br. 
nec Roxb. etc.) Bl.!" he cites A. officinalis Schau. and A. inter 
media Griff. as synonyms, listing as illustrative collections: 

Hallier ier 3520 from Luzon, Blume 1152, Boerlage s.n., Hasskarl s.n., 
Kuhl & & Hasselt s.n., Raap 402 , 402, and Waitz s.n. from Java, deVriese 

Sone from Bali, Hallier B. B.281 from Borneo, an and Forsten s.n. from 


Celebes. He Kesenistn the vernacular name, "kajuh tando". On Hal- 
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lier B.281 the corollas are described as having been "grunlich= 
gelb". nee regard A. intermedia Griff. as a synonym of A, marina 
(Forsk.) Bakh., possibly deserving varietal recognition, “but cer= 
tainly having nothing to do with A. alba Blume. 

Additional citations: THAILAND: Van der Kevie 1 (N), 7 (N). 


AVICENNIA BALANOPHORA Stapf & Moldenke 

Additional bibliography: Bascope, Bernardi, Jorgensen, Hueck, 
Lamprecht, & Martinez E., Mangl. Am. [Inst. Forest. Latinoam. In- 
vest. Capac. Descrop. Arb. Forest. 5:], imp. 1, 13 (1959) and 
imp. 2, 13. 1970; Moldenke, Phytologia 32: 53. 1975. 


AVICENNIA BICOLOR Standl. 

Additional & emended bibliography: Bascope, Bernardi, Jorgensen, 
Hueck, Lamprecht, & Martinez E., Mangl. Am. [Inst. Forest. Latino- 
am. Invest. Capac. Descrop. Arb. Forest. 5:], imp. 1, 13 & 16 
(1959) and imp. 2, 13 & 16. 1970; Moldenke, Phytologia 32: 53-- 
4S. 1975. 


AVICENNIA EUCALYPTIFOLIA Zipp. 

Additional synonymy: Avicennia officinalis Miq. apud H. Hal- 
lier, Meded. Rijks Herb. Leid. 37: 87, in syn. 1918 [not A. of- 
ieinaiie Lies 1753, nor vHs) dn. Lam. 190, nor Maxim., 1932, | nor 
Millsp., 1930, nor Schau., 1856]. 

Additional bibliography: Balgooy, Pacif. Pl. Areas 3: 23. 
1975; Moldenke, Phytologia 32: 55--l57. 1975. 

Stoddart, in his splendid exploration of the Great Barrier Reef 
islands, describes this species as a shrubby tree, 2--10 m. tall, 
or a low shrub, 1--l m. tall, with light bark and vertical pneu- 
matophores. He found it common on the seaward side of shingle 
ridges on shingle islands, in moats and on seaward shingle ram- 
parts of sand-shingle islands, in mangrove swamps generally, on 
beachrock on the windward side of sand cays, common on sheltered 
peripheral reef flats, and common on mangrove-shingle islands 
where it is in the shoreline mangrove on shingle and rock flats 
or common at mangrove-rock margins, at altitudes of 1—-2 meters, 
flowering in October and November. He has identified it as what 
he refers to as A. marina var. australasica (Walp.) Moldenke, 
but it seems more likely to me that the latter name will prove 
synonymous with A. marina var. resinifera (Forst.) Bakh., a taxon 
which is quite distinct from A. eucalyptifolia. 

Hallier (1918) cites Spanoghe and Zippelius collections from 
Timor and Branderhorst 227, Koch E.36, Versteeg 1893, and Zippel- 
ius 87d from New Guinea, alldeposited in the Leiden herbarium, 
and records the vernacular name, "daon kajuh buluh ajam". In ad- 
dition to the months previously reported by me, it has been col- 
lected in fruit in October. Hallier comments that "Diese und die 
folgende Art ["A. tomentosa Blume" = A. alba] sind vielleicht nur 
Varietaten einer spitzblattrigen Art, die im Reichsherbar von 
Neuseeland und Timor als A. resinifera Forst. und des weiteren 
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von Neukaledonien, Ost-australien, Ternate (Forsten), Mindanao 
(Elmer no. 11990 = A. mindanaénsis Elm.! Piper no. 17h), Pan-ay 
(Curran no. 17337) und Luzon (Vidal no. 96) vorliegt. Die A. 
tomentosa Bl. scheint mit letzterer durch Exemplare von Ostjava 
(Junghuhn) und Madurah (de Vriese) verbunden zu sein. Auch die 
vorderindische A. alba (haud Bl.!) Wight und die ostafrikanisch 
arabische A. marina Vierh. scheinen ihr nahe zu stehen." I re- 
gard A. alba Wight | and A. mindanaensis Elm. as synonyms of A. 
marina (Forsk.) Vierh., ve resinifera Forst. as the name-bringing 
synonym of A. marina var. , resinifera (Forst.) Bakh., and A. tomen- 
tosa Blume as a synonym of A. alba Blume. 

Additional citations: GREAT BARRIER REEF: East Petheridge: 
Stoddart 4762 (W—274343). Fisher: Stoddart 5102 (W—274258) . 
Pipon: Stoddart 1869 (W=-27)342). Turtle I: Stoddart L697 (W— 
2744260. Turtle III: Stoddart 4745 (W—2744272). Two Isles: 
Stoddart 4636 (W—27250). West Petheridge: Stoddart 477 (W— 


2744330) . 


AVICENNIA GERMINANS (L.) L. 

Additional & emended synonymy: Bontia? Foliis integris oblongis 
oppositis, petiolis crassis brevissimis sub ampl amplexantibus, flori- 
bus iedocin P, Br. in Sloane, Civil & Nat. Hist. aie a ed. | z, 
263. 1755. Mangle tgs cbbead foliis, flore albo tetrapetalo 
"Sloane Cat. 156 & H. 2: 66—67" apud P. Br., Civil & Nat. Hist. 
Jamaic., ed. 1, 263, in syn. 1755. Bontia nitida Loefl. ex 
Scop., Introd. Hist. Nat. 169. 1777. - Conocarpus | procumbens War- 
den, Statist. Polit. Hist. Acct. U. S. 2: 523, in textu. 1819 
[not C. procumbens L., 1753]. Avicennia officinalis Q¢ nitida 
( Jacq.) Kuntze, Rev. Gen. Pl. 2: 502. 1891. Averrhoa nitida 
Wilder, Frag. Path 326, sphalm. 1932. Avicennia nitida (alter) 
Sessé & Moc. ex Navalkar, Journ. Bombay Nat. Hist. Soc. 53: 32. 
1956. Avicinnia nitida Ambasht, Text-book Pl. Ecol. 169 & 191, 
sphalm. 1969. Avicenna tomentosa Jacq. ex Farnsworth, Blomster, 
Quimby, & Schermerh., Lynn Index 6: 263, sphalm. 1969. Avicen- 
nia germinans Stearn ex J. F. Morton, 500 Pl. S. Fla. 29. 197k. 
Avicenna germinans Cloudsley-Thomp., Terrestr. Environ. 36, 
sphalm. 1975. Avicennia germinans (L.) P. Br., in herb. Avicen- 
nia germinans Gaertn. f., in herb. Avicennia germinas (L.) L., 
in herb. Avicennia nitida L., in herb. 

Additional & emended bibliography: P. Br. in Sloane, Civil & 
Nat. Hist. Jamaic., ed. 1, imp. 1, 263 (1755) and ed. 1, imp. 2, 
263. 1756; Burm. f., Fl. Ind. 138. 1768; [Retz.], Nom. Bot. 156. 
1772; Romans, Concise Nat. Hist., ed. 1, 6. 17753 Scop., Introd. 
Hist. Nat. 169. 1777; J. F. Gmel. in Bie Syst. Nat., ed. 13, imp. 
1, 2: 963 (1789) and ed. 13, imp. 2, 2: 963. 1796; Raeusch., Nom. 
Bot., ed. 3, 182.) 17973’ HB, Nov. Gen. & Sp. Pl., ed. folio, 

2: 228--231 (1817) and ed. quart., 2: 283-285. 1818; Pers., Sp. 
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Pl. 3: 359. 1819; Warden, Statist. Polit. Hist. Acct. U. S. 23 
523. 1819; Harv., Gen. S. Afr. Pl., ed. 1, 271. 1838; Hook., Trans. 
Linn. Soc. Lond. Bot. 20: 195. 1847; Hook. f. & Benth. in Hook., 
Niger Fl. 87. 1849; Twining, Ill. Nat. Ord. Pl. 2: 10). 1855; A. 
Wood, Am. Bot. & Flor., ed. 1, imp. 1, 235 (1870), ed. 1, imp. 2, 
235 (1871), ed. 1, imp. 3, 235 (1872), ed. 1, imp. h, 235 (1873), 
ed. 1, imp. 5, 235 (187), and ed. 1, imp. 6, 235. 1875; J. Sm., 
Dict. Pop. Names Pl. 26. 18823; Warming in Engl., Bot. Jahrb. : 
319. 1883; Watt, Econ. Prod. India 5: 9. 1883; C. B. Clarke in 
Hook. f., Fl. Brit. India h: 606. 1885; Schenck, Flora 72 [ser. 2, 
hj: [83}--[89], pl. 3, fig. 1—6. 1889; O. R. Willis in A. Wood, 
Am, Bot. & Flor., ed. 2, 235. 1889; T. S. Brandeg., Proc. Calif. 
Acad. Sci., ser. 2, 3: 16h. 1893; Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 1: 25h, 322, & 788. 1893; Solered., Syst. Anat. 
Dicot. 713—717, fig. 151 G. 1899; Huber, Arboret. Amaz. 15 & 17, 
pl. 17. 1900; T. Peckolt, Bericht. Deutsch. Pharm. Gesell. 1): 
82. 190); C. S. Sarg., Man. Trees N. Am., ed. 1, 790 & [819]. 
1905; D. H. Scott in Solered., Syst. Anat. Dicot. [transl. Boodle 
& Fritsch] 1: 631—633 & 635, fig. 151 G. 1908; Solered., Syst. 
Anat. Dicot. Erganz. 254 & 255. 1908; Groom & Balf. in Warming & 
Vahl, Oecol. Pl., imp. 1, 235—-236. 1909; A. Rk. Northrop in J. I. 
Northrop, Naturalist in Bahamas 180, 20), & 218. 1910; Goyena, Fl. 
Nicarag. 1: 570. 1911; Bournot, Arch. Pharm. 251: 351—354. 1913; 
Bournot, Chem. Abstr. 8: 677. 1914; Stevens, I11. Biol. Monog. 2: 
14. 1916; L. R. Wheeler, Journ. Bot. 5: 48. 1916; Bowman, Ecol. & 
Physiol. Red Mangr. (Proc. Am. Philosoph. Soc. 56 (7):] 597, 621, 
653, & 659. 1917; Chardon, Mycologia 12: 318. 1920; Bakh., Bull. 
Jard. Bot. Buitenz., ser. 3, 3: 218, pl. 22. 1921; Ernould, Mém. 
Acad. Roy. Belg. Cl. Scienc., ser. 2, 6: 7. 19213; Lowe, Miss. 
State Geol. Surv. Bull. 17: 238. 19215 C. S. Sarg., Man. Trees N. 
Am., ed. 2, imp. 1, 2: 866--867, fig. 765. 1922; Wangerin in Just, 
Bot. Jahresber. 51 (1): 553 [519]. 1923; Groom & Balf. in Warming 
& Vahl, Oecol. Pl., imp. 2, 235. 19253 Record, Trop. Woods 1: 7— 
9. 1925; Toro, Mycologia 17: 139. 1925; Janssonius, Mikrogr. Holz. 
754, 830, & 831. 19263; Record, Chem. Abstr. 20: 3309-3310. 1926; 
C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 2, 2: 866—867 & [899]. 
1926; Stevens, Ann. Mycol. 25: 450. 19273 Wangerin in Just, Bot. 
Jahresber. 9 (1): 521. 1928; Freyberg, Leopold. Ber. Kais. Leo- 
pold. Deutsch. Akad. Naturf. Halle 6: 69—-117. 1930; Irvine, Pl. 
Gold Coast xxviii, xlviii, lxvi, & hl. 1930; Benoist, Arch. Bot. 
Caen 5, Mém. 1: 259. 1931; Caffias, Pl. Med. Cuba, ed. 1, 11). 
1932; Fedde in Just, Bot. Jahresber. 9 (2): 389. 1932; G. Klein, 
Handb. Pflanzenanal. 2 (1): 359. 1932; Wilder, Frag. Path 326. 
1932; Benoist, Bois Guyan. Fran¢g. 259. 19333 Fedde in Just, Bot. 
Jahresber. 51 (2): 259. 1933; C. S. Sarg., Man,Trees N. Am., ed. 
2, imp. 3, 866-867 & [899]. 1933; G. T. Hastings, Torreya 34: 157. 
1935; J. M. Johnson, Torreya 3: 138. 1935; Caffias, Pl. Med. Cuba, 
ed. 2, 11). 1937; Dalz., Useful Pl. W. Trop. Afr. 453—l5h. 1937; 
Wangerin in Just, Bot. Jahresber. 58 (1): 2h. 1938; Aces, Pl. 
Util. Antill. 1939; Fedde in Just, Bot. Jahresber. 58 (2): 91. 
1939; Oertel, U. S. Dept. Agr. Circ. 554: 15—16 & 45. 19393 Tharp, 
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Veg. Tex. 67. 1939; J. H. Davis, Carnegie Inst. Wash. Publ. 517 
[Papers Tortugas Lab. 32]: 30312. 190; Uphof, Bot. Rev. 7: 1 
& 37. 19413 Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, l: 
254. 1946; West & Arnold, Nat. Trees Fla. 190. 1946; I. M. Johnst., 
Sargentia 8: 260. 199; Parsa, Fl. Iran (1): 536. 1949; C.S. 
Sarg., Man. Trees N. Am., ed. 2, imp. h, 2: 866--867 & [899], fig. 
765. 1949; Metcalfe & Chalk, Anat. Dicot. 1030 & 1038. 1950; 
Erdtman, Pollen Morph. & Pl. Tax., ed. 1, 48. 1952; Lamotte, Geol. 
Soc. Am. Mem. 51: [Cat. Cenoz. Pl. N. Am.] 80. 1952; Penfound, Bot. 
Rev. 18: 15, 417, 426, 427, 429, 433, Lh2, & bby. 19525 Arnoldo, 
Zakf1. 30, 45, 153, & 163, pl. 2, fig. 3. 195k; R. W. Br., Compos. 
Scient. Words 833. 1954; Roberty, Pet. Fl. Ouest-Afric. 178. 195h; 
Core, Pl. Tax. 402. 1955; Navalkar, Journ. Bombay Nat. Hist. Soc. 
53: 342. 1956; R. Ferreyra, Bol. Soc. Argent. Bot. 6: 198—199 & 
201, fig. 3. 1957; Hansford, Sydowia 10: 50. 1957; Cuatrecas., 
Revist. Acad. Colomb. Cienc. 10: 256 & 257, pl. 27. 1958; Stearn, 
Kew Bull. 1958: 33—36, fig. 1. 1958; Storer, Familiar Trees & 
Cult. Pl. Jamaic., imp. 1, 1. 1958; Bascope, Bernardi, Jorgensen, 
Hueck, Lamprecht, & Martinez E., Mangl. Am. |Inst. Forest. Lat- 
inoam. Invest. Capac. Descript. Arb. Forest. 5:], imp. 1, h—5, 
13, 15--17, 28, 29, 32, 33, hl, b2, lS, & 46. 1959; H. F. Bergman, 
Bot. Rev. 25: 66. 1959; Braga, Pl. Nordest., ed. 2, 348. 1960; 
Emberger in Chadefaud & Emberger, Trait. Bot. 2: 827 & 831, fig. 
11.73a & 1178. 1960; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 
3, 1: 25h. 1960; J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 721. 
1960; Storer, Familiar Trees & Cult. Pl. Jamaic., imp. 2, }1. 
1960; Zim, Guide Everglades 50. 1960; Hansford, Sydowia Ann. Myc., 
ser. 2, Beih. 2: 687. 1961; Navalkar, Trop. Ecol. 2: 90. 1961; C. 
S. Sarg., Man. Trees N. Am., ed. 2, imp. 5, 2: 865-867 & [899], 
fig. 765. 1961; Gledhill, Check List Flow. Pl. Sierra Leone 30. 
1962; Hartl, Beitr. Biol. Pfl. 37: 303. 1962; Hepper in Hutch. & 
Dalz., Fl. W. Trop. Afr., ed. 2, 8—-9. 1962; Hocking, Excerpt. 
Bot. A.5: 4S. 1962; Townsend, Excerpt. Bot. A.l: 243. 1962; Argo, 
Nat. Hist. 72 (4): 53--5i. 1963; V. E. Graham, Trop. Wild Fls. 
112 & 113. 1963; Hocking, Excerpt. Bot. A.6: 52). 1963; Robertson 
& Gooding, Bot. Caribb. 7, 109, 117, 135, 220, 221, 229, & 230, 
pl. 2. 1963; Anon., Ind. Bibliogr. Bot. Trop. 1 (1): 0. 196k; 
Biebl, Protoplasma 59: 133. 196; R. Good, Geogr. Flow. Pl. 20. 
196h; Little & Wadsworth, Common Trees P. R. [U. S. Dept. Agr. 
Agric. Handb. 249:] 12 & 476--:78, fig. 225. 196h; Melchior in 
Engl., Syllab. Pflanzenfam., ed. 12, 2: 36 & 438, fig. 184, I. 
1964; P. W. Richards, Trop Rain Forest 302, 303, & 306. 196k; 
Angely, Fl. Anal. Paran., ed. 1, 581. 1965; Biebel & Kinzel, 
Osterr. Bot. Zeitschr. 112: 59, 61, 66, 69, 70, 73, & 88. 1965; 
Naurois & Roux, Bull. Inst. Fond. Afr. Noire 27: 851. 1965; C. S. 
Sarg., Man. Trees N. Am., ed. 2, imp. 6, 2: 865-867, [899], 

920, & 92h, fig. 765. 1965; Altman & Dittmar, Environ. Biol. 95. 
1966; Compére, Biol. Abstr. 47: 316. 1966; Erdtman, Pollen Morph. 
& Pl. Tax., ed. 2, 448. 1966; Giglioli & King, Journ. Appl. Ecol. 
3: 1--19. 1966; Kohlmeyer, Bericht. Deutsch. Bot. Gesell. 79: 28, 
30, 33, & 36. 1966; Menninger, Fantastic Trees, imp. 1, 22, 261, 
262, 288, & 29h. 1966; Riegel, Dissert. Abstr. 26: 6648. 1966; 
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Rzedowski & McVaugh, Contrib. Univ. Mich. Herb. 9: 11, 77, 80, 81, 
& 107. 1966; D'Arcy, Rhodora 69: 38. 1967; Benson & Atkinson, 
Biores. Index 1967: hh2. 1967; Benson & Atkinson, Fed. Proc. 26: 
39h. 1967; deWit, Pl. World High. Pl. 2: 186—187, fig. 163. 1967; 
Ewan, Southwest La. Journ. 7: 10, 18, 25, & 57. 1967; P. Gray, 
Dict. Biol. Sci. 315. 19673; Hocking, Excerpt. Bot. A.12: 42). 1967; 
Kohlmeyer, Icon. Fung. Mar. 1: Anh. 5, pl. lla, 6a, 49a, 51a, 61a, 
6ha, & 65a. 1967; H. B. Lovell, Biores. Ind. 1967: 3528. 1967; H. 
B, Lovell, Gleaning Bee Cult. 95: 163-169 & 183. 1967; L. & M. 
Milne, Living Pl. World 173. 1967; Thom., Journ. Ecol. [Brit.] 55: 
302, 312—329, 332--339, & 342, fig. 7--19 ["A"], pl. 8, ph. 1, 2, 
&h, & pl. 9, ph. 5 & 6. 19675 Acosta-Solis, Divis. Fitogeogr. 
Ecuad. 25, pl. 9. 1968; Anon., Biol. Abstr. 49 (lh): BASIC. S. 
17 (1968) and 49 (5): B.A.S.I.C. S.153. 1968; Brockman, Field 
Guide Trees N. Am. 262--263. 1968; Croizat, Trop. Ecol. 8: 60—6l. 
1968; Giglioli & King, Biol. Abstr. 49: 187. 1968; Hocking, Ex- 
cerpt. Bot. A.12: 2). 1968; J. Kohlmeyer, Mycologia 60: 252, 
255-256, 259, 260, 265—266, & 268. 1968; Moldenke, Biol. Abstr. 
49: 4199. 1968; Moldenke, Phytologia 15: 473—h75 & 77. 1968; 
Moldenke, Résumé Suppl. 16: 16 & 20 (1968) and 17: [1] & 2. 1968; 
Pennington & Sarukh4n, Man. Ident. Arb. Trop. 368--369. 1968; 

Sick in Fittkau, Illies, Klinge, Schwabe, & Sioli, Biogeogr. & 
Ecol. S. Am. 2 {Van Oye, Monog. Biol. 19]: 81. 1968; W. A. Ste- 
phens, South. Seashores 23, 107, & [189]. 1968; Thom, Biol. Ab- 
str. hg: 1975. 1968; Uphof, Dict. Econ. Pl., ed. 2, 60, 77, & 330. 
1968; Ambasht, Text-book Pl. Ecol. 169 & 191. 1969; Coomans, Ma~ 
lacologia 9: fBiol. Asp. Mangr. Mollusks] 79--8). 1969; Farns- 
worth, Blomster, Quimby, & Schermerh., Lynn Index 6: 263. 1969; 
Lamberti, Contrib. Conhec. Ecol. Pl. Manq. Itanh. 0, 1, 46, 19, 
152, & 165. 1969; Liogier, Fl. Cub. Supl. 12). 1969; Little, For- 
est Serv. Res. Paper ITF.9: 3 & 11. 1969; M. Martinez, Pl. Med. 
Mex., ed. 5, 453. 1969; A. L. Moldenke, Phytologia 18: 113 & 399. 
1969; Schnetter, Caldasia 10: 299 & 300. 1969; Schubert, Reg. 
Veget. 60: 109. 1969; J. & M. Teal, Life & Death Salt Marsh 10) & 
105. 1969; Anon., Biores. Index 6: 689. 1970; Bascope, Bernardi, 
Jorgensen, Hueck, Lamprecht, & Martinez E., Mangl. Am. [Inst. 
Forest. Latinoam. Invest. Capac. Descrip. Arb. Forest. 5:], imp. 
2, l=, 135 1517, 28, 29, 32,133, U1, ey lb 5&6) ATO pees 
Chapm., Trop. Ecol. 11: [1], 4-—-9, & 16, fig. 3. 19703 Coomans, 
Biol. Aspects Mangr. Mollusks 79--8). 1970; Correll & Johnston, 
Man. Vasc. Pl. Tex. (Contrib. Tex. Res. Found. Bot. 6:] 23, 1806, 
& 1843. 1970; Dennis, Kew Bull. Addit. Ser. 3: 258. 1970; Gibson, 
Fieldiana Bot. 2h (9): 176—179, fig. 32. 1970; Gill, [Bull.] 
Fairchild Trop. Gard. 25 (3): 7, 10, & 11. 1970; Jenik, Preslia 
2: 105, 106, 111, & 112. 1970; Kylin & Gee, Biol. Abstr. 51: 
9038--9039. 1970; Kylin & Gee, Pl. Physiol. 45: 169--172. 1970; 
Moldenke in Correll & Johnston, Man. Vasc. Pl. Tex. (Contrib. Tex. 
Res. Found. Bot. 6:] 1311--1312. 1970; Oberwinkler, Pterid. & 
Sperm. Venez. 32 & 1. 1970; Schofield, Field Guide Galapagos pl. 
2.2 19703; Anon., Biol. Abstr. 52 (12): B.A.S.I.C. S.23 & S.153. 
1971; Craighead, Trees S. Fla. 1: 92. 1971; Dodd & Siemers, Biol. 
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Abstr. 52: 6585. 1971; Dodd & Siemers, Geol. Soc. Am. Bull. 82: 
211—-218. 1971; Erdtman, Pollen Morph & Pl. Tax., ed. 3, 48. 
1971; Farnsworth, Pharmacog. Titles 6 (9): ii & title 1576. 1971; 
Gantz, Naturalist South. Fla. 202—205 & 211. 1971; Gill, Forest 
Sci. 17: 462—l65, fig. 1--7. 1971; Hartwell, Lloydia 3h: 386. 
1971; J. & E. Kohlmeyer, Mycologia 63: 838, 843, 8Lu, & 851-853. 
1971; Long & Lakela, Fl. Trop. Fla. 18, 732, & 930. 1971; McCus- 
ker, Ann. Bot. [London] 35: [707]—-708. 1971; C. McMillan, Ecolo- 
gy 52: [927]--930. 1971; Moldenke in Wiggins & Porter, Fl. Galdp. 
Isls. 275-277. 1971; Sdenz RK. & Nassar C., Revist. Biol. Trop. 
18: 136. 19713 Wiggins & Porter, Fl. Galap. Isls. 17, 18, 276, 
979, 980, & 987, fig. 64, pl. 26. 1971; C. D. Adams, Flow. Pl. 
Jamaic. 637, 791, 802, & 804. 1972; Alem4n Frias, Aurich, Ezcurra 
Ferrer, Gutiérrez V4zquez, Horstmann, Lépez Rendueles, Rodriguez 
Graquitena, Roquel Casabella, & Schreiber, Die Kulturpfl. 19: 21. 
1972; Anon., Biol. Abstr. 53 (9): BASIC. S.23 & S015 (1972) 
and 5); (3): BA Slee Se23 & S153. 19725 C. A. Bre, Wildfls. La. 
154, 236, & 21. 1972; P. Br. in Sloane, Civil & Nat. Hist. Jamaic., 
ed. 1, imp. 2, 263. 1972; D. S. & H. B. Correll, Aquat. & Wetland 
Pl. SW. U. S., imp. 1, 1393 & [1394], fig. 653. 1972; Crisan, Ex- 
cerpt. Bot. A.20: 40h. 1972; Dost41l, Excerpt. Bot. A.20: 83. 1972; 
Eliasson, Bot. Notiser 125: 52. 1972; Farnsworth, Pharmacog. 
Titles 7 (4): iif & 222 (1972) and 7 (10): ii. 1972; Fong, Trojan 
kova, Trojanek, & Farnsworth, Lloydia 35: 147. 1972; Gill, Biol. 
Abstr. 5h: 157h. 1972; Hueck & Seibert in Walter, Vegetations= 
monog. Einz. Gros. 2a: 69. 1972; Lesham & Levison, Oecol. Pl. 7: 
17h & 176. 1972; J. F. Lewis, Pl. Prov. Continent. U. S. 69 [mss.]. 
1972; C. McMillan, Biol. Abstr. 53: 4760. 1972; Moldenke, Phyto- 
logia 23: 16 & 417. 19723 Moore, Miller, Albright, & Tieszen, 
Photosynthetica 6: 387 & 390-~392. 1972; Palmer & Pitman, Trees 
South, Afr. 3: 1947, 1949, & 1971--1975. 1972; Rouleau, Taxon In- 
dex Vols. 1-20 part 1: 2. 1972; Savage, Fla. Dept. Nat. Resour. 
Mar. Res. Lab. Prof. Paper Ser. 19: 1-6. 19723; Anon., Biol. Ab- 
str. 56 (lh): BA.S.I.C. S.22 (1973) and 56 (11): BA.S.I.C. 5.25, 
S.156, & S.248. 1973; J. B. Craig, Am. Forests 79 (l): [32]. 

1973; Diamond, Condor 75: 200 & 208. 1973; Farnsworth, Pharmacog. 
Titles 6, Cum. Gen. Ind. [17]. 1973; Hegnauer, Chemotax. Pfl. 6 
(Chem. Reihe]: 666. 1973; Howard, Journ. Arnold Arb. 5h: 3. 
1973; Kylin in W. P. Anderson, Ion Transp. Pl. 371. 19733 Molden- 
ke, Phytologia 25: 225--228. 1973; Moldenke in Woodson, Schery, & 
al., Ann. Mo. Bot. Gard. 60: 150—15,, fig. Le 19733 Moore, Mil- 
ler, Albright, & Tieszen, Biol. Abstr. 56: 6392. 1973; Savage, 
Biol. Abstr. 56 (4): 1996. 1973; Tomlinson & Gill in Meggers, Ay- 
ensu, & Duckworth, Trop. For. Ecosyst. Afr. & S. Am. 132, 133, 
1y1, & 142, fig. h & 17. 1973; Villiers, Ann. Fac. Sci. Cameroun 
ly: 3-45. 1973; Villiers in Aubréville & Leroy, Fl. Gabon 22: 
64—67, pl. 16. 1973; Farnsworth, Pharmacog. Titles 9 (3): iii. 
1974; Fosberg, Proc. Sec. Internat. Coral Reef Sympos. 1: 396. 
197; Gibbs, Chemotax. Flow. Pl. 3: 1753 & 1754 (1974) and h: 
2049. 19743; Hook, Brown, & Wetmore, Bot. Gaz. 133: yS—lh6é. 

197k; H. R., Biol. Abstr. 57: 760 & 190). 197k; J. S. Je, Biol. 
Abstr. 58: 3271. 197k; Leén & Alain, Fl. Cuba, imp. 2, 2: 323, 
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fig. 139. 197); Little, Woodbury, & Wadsworth, Trees P. R. & Virg. 
Isls. 2 (U. S. Dept. Agr. Agric. Handb. 49]: 854, 990, 993, & 
1020. 197; Moldenke, Phytologia 28: 32, h3k, & 453 (197k) and 
29: 75. 197k; A» L. Moldenke, Phytologia 28: 50 (197) and 29: 
169. 1973 J. F. Morton, 500 Pl. S. Fla. 29. 19745 Percival, Bio- 
tropica 6: 105, 106, 108, & 109, fig. 1G. 197h; Wilder, Frag. 
Gard. 326. 197; Balgooy, Pacif. Pl. Areas 3: 2h3. 19753 Cloudsey- 
Thomp., Terrestr. Environ. 36--37. 1975; D. S. & He B. Correll, 
Aquat. & Wetland Pl. SW. U. S., imp. 2, 2: 1392—[139h], 171, 
1743, & 1759, fig. 653. 1975; (Farnsworth), Pharmacog. Titles 7, 
Cum. Gen. Ind. [15]. 1975; Lugo, Evink, Brinson, Broce, & Sneda- 
ker in Golley & Medina, Trop. Ecol. Stud. [Jacobs, Lange, Olson, 
& Wieser, Ecol. Stud. 11:] 335, 337--339, & 3h. 1975; Menninger, 
Fantastic Trees, imp. 2, 22, 261, 262, 288, & 29). 1975; Molden 
ke, Phytologia 30: 15 (1975), 31: 375, 377-36, 387, 391, 393, & 
03 (1975), and 32: 361, 36, 365, 367, 369, 37, 438, Loh, & 455. 
1975; Molina R., Ceiba 19: 95. 1975; J. C. & N. C. Roberts, Field 
Guide Baja Calif., ed. 1, 12, 17, 18, 29, 35, 154, & [155]. 1975. 
Additional illustrations: Jacq., Select. Stirp. Amer. Hist. pl. 
112, fig. 2. 17633 Solered., Syst. Anat. Dicot. 713, fig. 151 G. 
1899; Huber, Arboret. Amaz. pl. 17. 1900; D. H. Scott in Solered., 
Syst. Anat. Dicot. [transl. Boodle & Fritsch] 1: 632, fig. 151 G. 
1908. Bakh., Bull. Jard. Bot. Buitenz., ser. 3, 3: pl. 22. 19213 
C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 1, 2: 866, fig. 765. 
19223 Berry, U. S.. Nat. Mus. Proc. 66 (21): pl. 3, fig. 1, 2, & 
6, & pl. hy, fig. 1. 1925; West & Arnold, Nat. Trees Fla. 190. 
1946; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 2, 2: 866, fig. 
765. 1949; Arnoldo, Zakfl. pl. 2, fig. 3. 1954; Cuatrecas., Re- 
vist. Acad. Colomb. Cienc. 10: pl. 27. 1958; Storer, Familiar 
Trees & Cult. Pl. Jamaic., imp. 1, )1. 1958; Bascope, Bernardi, 
Jorgensen, Hueck, Lamprecht, & Martinez E., Mangl. Am. [Inst. 
Forest. Latinoam. Invest. Capac. Descrip. Arb. Forest. 5:] 12-- 
13 & h2—l3. 1959; Emberger in Chadefaud & Enberger, Trait. Bot. 
2: 827, fig. 1173a. 1960; Storer, Familiar Trees & Cult. Pl. 
Jamaic., imp. 2, 1. 1960; Zim, Guide Everglades 50 [in color]. 
1960; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 3, 2: 866, fig. 
765. 1961; V. E. Graham, Trop. Wild Fls. 113. 1963; Robertson & 
Gooding, Bot. Caribb. 118--119, pl. 2. 1963; Little & Wadsworth, 
Common Trees P. R. [U. S. Dept. Agr. Agric. Handb. 249:] 477, fig. 
225. 1964; Melchior in Engl., Syllab. Pflanzenfam., ed. 12, 36, 
fig. 18, I. 196; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. h, 
2: 866, fig. 765. 1965; deWit, Pl. World High. Pl. 2: 187, fig. 
163. 1967; Thom, Journ. Ecol. [Brit.] 55: 331--332, fig. 7--19 
["A"], pl. 8, pho 1, 2, & h, & pl. 9. 1967; Acosta-Solis, Divis. 
Fitogeogr. Ecuad. pl. 9. 1968; Brockman, Field Guide Trees N. 
Am. 263. 1968; Pennington & Sarukh4n, Man. Ident. Arb. Trop. 368 
& 369. 1968; M. Martinez, Pl. Med. Mex., ed. 5, 453. 1969; Bas— 
cope, Bernardi, Jorgensen, Hueck, Lamprecht, & Martinez E., 
Mang]. Am. [Inst. Forest. Latinoam. Invest. Capac. Descrip. Arb. 
Forest. 5:] 12--13 & 42—-l3. 1970; Gibson, Fieldiana Bot. 2h (9): 
178, fig. 32. 1970; Schofield, Field Guide Galapagos pl. 2. 1970; 
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Craighead, Trees S. Fla. 1: 92. 1971; Gill, Forest Sci. 17: 462 & 
463, fig. 1—. 1971; Wiggins & Porter, Fl. Gal4p. Isls. 276, fig. 
64, pl. 26 (in colgets 1971; C. A. Br., Wildfls. La. 154 (in col- 
or}. 19725; D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U. S., 
imp. 1, [1391], fig. 653. 1972; Moldenke in Woodson, Schery, & al., 
Ann, Mo. Bot. Gard. 60: 151, fig. 1. 19733 Leén & Alain, Fl. Cuba, 
imp. 2, 2: 323, fig. 139. 197h; Percival, Biotropica 6: 106, fig. 1 
G. 197; D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U. S., imp. 
2, 2: [139k], fig. 653. 1975; J.C. & N. C. Roberts, Field Guide 
Baja Calif., ed. 1, [155] (in color). 1975. 

Recent collectors describe this plant as a much-branched shrub 
or small tree of shrub-like aspect, moderately densely branched, 
or a spreading, handsome, symmetrical, black-stemmed tree, 2--20 
meters tall, the trunk h--36 inches in diameter at breast height 
or sometimes only 2—8 cm. in diameter at the base, sometimes 
with 3 trunks, the bark smoothish and greenish—brown or blackish, 
light-gray or gray and fissured, or darr-gray and slightly fis- 
sured, the roots growing horizontally and sending up small, erect, 
vertical, slender, abundant pneumatophores, rarely with stilt- 
roots (Allen 172h5 or with "prop-roots and leafless basal shoots" 
(Webster & Wilbur 3035) 5 leaves firm, light-green or dull-green 
to very dark-green above, slightly paler or somewhat glaucous be= 
neath when fresh or even white or whitish or appearing silvery 
beneath, often bearing salt crystals on the surface; flowers fra- 
grant or scarcely so; in inflorescence blackish or black in ap=— 
pearance, stamens brown, anthers black, stigmas and style light- 
green; fruit flat, green or yellow-green or even red-tinged 
(Breteler 517), turning brown. Pennington & Sarukh4n K. assert 
that the "corteza lisa con lenticelas prominentes, moreno oscura! 

The leaves are slightly elongate and conspicuously venose on 
Fosberg & Spellman 54272 from Belize and very sharp-pointed on 
Ekman H.14750 from the Dominican Republic. Stearn 287 exhibits 
some leaves partly gray-tomentellous and partly green-glabrous 
beneath. 

The corollas are usually described as "white" (e.g., P. H. 
Allen 1724, Brumbach 790h, Crosby 1, DeWolf 1908, Duke 9703, Fed- 


dema dema 2038, Fosberg 2998 & 53970, reeeE Spellman Sh2h3 543h3, 
5L39 395, Sub2i, & 54456, Haught 18 LBs, Holdridge 106L, Howard & How How 
ard ae Jiménez 13 1B & 256 & 2561, Ki engi cin Paresh Killip & Swa & Swallen 
LO2h5, Little 13631, Molina R. 8635, Molina R, & Molina 22779, Re 
V. Mo: Moran n 9168 & & 16666, G. R G. Rk Proctor 17932 | & 19136, Stearn 287 Ee 
325, Stern & al. 50, | Stoddart él, Wagner 837, and Wedel 987), 
but were "whitish" on | Fosberg & & & Spellman sh20h & 54272 a: and Ventu- 
ra A. 5226, "white, the tube yellow” on Fosberg 4190h, "dirty- 
white, the tube yellow on Breteler 4673, "cream-white with pale 
orange-yellow tube" on Fosberg 11866, "white to cream-colored" on 
Gillis 6809, "cream or white" on Molina R. 23287, "cream" on 
Beaucham p mp 2131, Breteler 5174, Correll rrell 45558, Rot Romero—Castafieda 
9018, and Spellman & & Stoddart 2481, "w "white with yellow eye” on 
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Fosberg 8268, "white with yellow markings" on W. D. Stevens 1130, 
"cream with yellow throat" on Robertson & Austin _ 310, "creamy— 
white with yellow center" on A, Carter eypal "cream-colored with 
yellow center" on Wilbur & Webster 2525, "o Noff-white" on Spellman 
& Stoddart 2567, "pale-cream" on Spellman & Stoddart 2157, "cream- 
white" on Spellman & Stoddart 2n98, "lobes white, throat ieee 
on Fosberg 18266, "yellow, turning white" on R. A. Howard 90, 
"yellow" on Lems 5026 and Silva 163, "yellowish" on D. Ee Stone 
1974, "yellowish-white" on P, H. Allen 6837, "tpale-yellow with 
darker yellow throat" on Spellman & St & Stoddart 2225, and "limb pale— 
yellow with lemon—yellow center" on Webster & Wilbur 3035. 

Recent collectors have encountered the plant on sea a beaches, 
the shores of small ponds and secondary lagoons, in water on sandy 
ocean shores, in coastal marshes and marshy areas, on low sandy 
peninsulas and tidal flats, in swampy waste areas, salt ponds, 
and sloughs, on the borders of salt flats, in secondary tropical 
rainforests among mixed mangroves, in beach vegetation, in depres- 
sions on salt rock outcrops, on sand dunes and flats, around small 
pools on flats of mixed coarse gravel, at the edge of water of 
lagoons and at the borders of brackish ponds, in mangrove swamps, 
in sandy mud, on sandy shores, salt flats, and rocky beaches, in 
halophytic environments in general, often growing with Batis, in 
very alkaline soil on coral sand planted with Cocos nucifera, 
and on shingle beaches with Laguncularia, at altitudes of sea- 
level to 50 meters, flowering from February to June and in August 
and November, fruiting in February, March, June, August, and Sep- 
tember. 

Little found the species "common locally on silt shores" in 
the Virgin Islands, while Box refers to it as "frequent to abun- 
dant in all coastal associations, often forming large mangrove 
swamps on mud flats" on Antigua, where Fosberg found it "abundant 
on shoreward side of mangrove swamps along bay shores". Proctor 
says that it forms "occasional thickets along coasts, usually in- 
land from Rhizophora" on Providencia Island; Fosberg describes it 
as "very local" or "locally abundant around small ponds in coral 
sand and fine gravel" on Alacran Atoll and "common around margins 
of saline ponds separated from the sea by low sandy beach ridges" 
on St. Croix. Thomas reports it "common in sandy soil of shore 
among mangroves, Salicornia, Batis, and Maytenus phyllanthoides", 
while Hastings encountered it "in mangrove swamp and adjacent 
flats associated with Maytems phyllanthoides, Rhizophora mangle, 
and Batis maritima". 

R. M. Beauchamp, in a letter to me dated February 7, 1976, 
reports that he found A. germinans on Punta Edie island, "a 
strand island northwest of San Carlos at the north end of Bahia 
Magdalena, Baja California Sur. The plants were growing in the 
Mangrove Scrub with Laguncularia racemosa and Rhizophora mangle. 
You might be interested in the fact that these latter two spe- 
cies grow as far north as San Ignacio Lagoon, also on the Pacific 
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Coast of Baja California. I did not see any specimens of A. ger- 
minans [there] however. In the Gulf of California the Mangrove- 
type plants occur farther north due to the warmer water and air 
temperature." 

Roberts (1975) assures us, again, that the "Seeds may sprout 
while on the tree then fall and float until they find a suitable 
place to grow. Black mangrove grows [in Baja California] with 
Rhizophora (red mangrove) and Laguncularia (white mangrove) in 
lagoons, bays and estuaries from Mulegé and Bahia Magdalena south 
along both coasts. Black mangrove does not grow on stilt-like 
stems with prop roots like the red mangrove, but sends rootlets 
up above water to 'breathe'", 

Tharp asserts that Avicennia germinans is found only in the 
coastal prairie region of Texas, where Hildebrand & Johnston 
found it "very abundant in [the] Borrichia-Batis-—Monanthochloe 
association" and Traverse reports it from the "edge of [a] small 
slough in [the] Monanthochloé-Borrichia frutescens complex". 

In Nayarit it is "occasional in mangrove swamps" according to 
Stevens & Fairhurst; Ventura A. reports it "abundant" in Veracruz 
while Stevens found it a "common tree on [the] inland side of dry 
beach with no standing water at this season". In Baja California 
it is said by Thomas to be "common with Salicornia, Batis, and 
Maytenus phyllanthoides" and by Carter "abundant on low dunes". 
In the same region Hastings encountered it in a "swamp with May= 
temus phyllanthoides, Rhizophora mangle, and Batis maritima", 
while he and Turner found it associated with Rhizophora mangle 
and Salicornia ambigua. Long and his associates encountered it 
"in sandy beach area grading into interior depression with man- 
grove, especially Conocarpus and Khizophora -—- Chamaesyce mesem— 
bryanthemifolia found frequently along beach" on Content Key, 
while Gentry reports it from the "mangrove area surrounded by 
coconut forest, soil varies from sandy to mucky" on San Andres 
Island. Allen reports it the "dominant species" or "fairly fre- 
quent" in El Salvador, and Lems, in Costa Rica, encountered it 
"in mangrove swamps with Khizophora, Laguncularia, and Pellici- 
era, the dune ridges with cactus, Ipomoea, and legume scrub". 

In Antioquia Feddema reports it a "not common tree", while Haught 
found it "very abundant on sandy soil near the sea". Fosberg 
reports it "rare at edge of mangroves", while in Ecuador it is 
said by JA4tiva & Epling to be the "dominant tree in mangrove 
swamps" [but this statement undoubtedly applies to var. guaya- 
quilensis rather than the typical form of the species]. 


————— SS > — 


sure studies in 1915; Wedel 987 is a mixture with an epiphyte 
and Stern 1478 shows abundant salt crystals on the leaf-surface. 
Killip 40946 is accompanied by an in situ photograph mounted on 
the sheet. 

Erdtman (1952) reports that the pollen grains of A. germinans 
are 39 x 29 mu in size, with the sexine considerably thicker 
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than the nexine, while in A. africana -- with which this species 
is often united — they are only 32 x 26 mu, with the sexine as 
thick as the nexine. Unfortunately, he does not say from what 
specimens his pollen samples of A. germinans came -= if they came 
from the typical form of the species from Florida or the northern 
West Indies and Mexico or if they came, instead, from var. guaya- 
quilensis or from some of the other taxa on the northeast coast 
of South America, would be most valuable facts to know. It is 
most unfortunate that so many botanists other than taxonomists so 
often fail to realize the importance of keeping herbarium vouchers 
to back up their statements or, at least, to cite the precise 
source of their material. 

Craig (1973) reports the American Forestry Association's 
"Social Register of Big Trees" lists a tree of A. germinans on 
Sanibel Island, Florida, which is 50 feet tall, with a 35-foot 
spread and the trunk 5 feet 10 inches in circumference at ) 1/2 
feet above its base. Chapman (19h) describes five kinds of roots 
produced by this species: primary adventitious, horizontal, an- 
choring, absorbing, and pneumatophores. Allen has found prop-roots 
on some specimens. West & Arnold (196) describe the tree as at- 
taining a height of 60 feet, the trunk sometimes "about 2 feet in 
diameter, but usually much smaller", the crown "round-topped, com- 
vosed of spreading branches, from very short trunks", the bark 
"dark brown, thick, roughened with small, thin, irregular, appres— 
sed scales", the twigs "gray, stout, smooth, rigid, enlarged at 
the joints", the leaves "persistent, opposite, simple, leathery, 
yellow green to dark green above, pale and downy beneath, 2 to 
inches long, narrowly elliptic, with rounded or pointed tips, 
wedge-shaped bases, and entire margins", the flowers blooming 
"all year, white, about 1/2 inch in diameter, all parts of the 
flower clusters except the flowers themselves very downy, in 
dense, conical heads at ends of new growth", the fruit "ripening 
all year, green, downy, ovate but with unequal sides, flattened, 

1 inch or more long", and the seeds "single, flat, filling the 
fruit". This is a good description of the typical northern form 
of the species. They assert that in Florida it "grows in abun- 
dance in coastal hammocks and on shore-lines of the peninsula 
from St. Johns and Levy counties southward. Its complicated root 
system retains much of the debris deposited by high tides; as a 
result, later accumulations of sand soon form small islands. The 
flowers are so rich in nectar attractive to bees that some bee= 
keepers specialize in this kind of honey. During June and July, 
when bloom is most profuse, hives are carried to the vicinity of 
dense stands along the seacoast, in order that the bees may har- 
vest the nectar and produce a clear, white honey with a character- 
istic flavor." 

In this connection the situation along the northeastern coast 
of Brazil, as described by Freyberg (1930), should be noted. Here 
"niemals ist die Landbildung von der Mangrove voranlasst; diese 
besiedelt und befestigt vielmehr nur bereits gebildetes Land und 
beteiligt sich lediglich an der Erhohung von Banken, die durch 
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rein anorganische Sedimentationsvorgange schon gebildet sind, und 
zwar hochstens um eine Machtigkeit, die dem Tidenhub entspricht, 
wenn nicht eine gleichzeitige langsame Senkung eintritt. Der 
Gleithang zeigt ein charakteristisches, immer wiederkehrendes 
Profil: an den hochstammigen Mangrovewald, der ziemlich licht ist 
und im wesentlichen nur aus Rhizophora Mangle, Avicennia nitida 
und Laguncularia racemosa besteht, schliesst sich in allmahlichen 
Ubergang ein Mangrovebusch, der immer kleinere Individuen auf- 
weist und schliessnackte Schlamm- oder Schlickbank heraustreten 
kann. So stellt sich am Gleithang die Mangrove als ein vom Was- 
ser her langsam aufsteigender geschlossener Wall dar, durch den 
kein Stamm und grosserer Ast sichtbar wirt; am Prallhang (Abtra- 
gungsrand) dagegen wird an den Erosionsstellen der Schlick aus 
dem dichten Wurzelfilz, in welchem sich unten die Stelzwurzeln 
fortsetzen, herausgepiilt, der Baum stirbt ab und sturzt, so dass 
das Wasser *unmittelbar an die hohen Stamme angrenzt. Die Mangrove 
ist also nicht nur kein Landbildner, sie kann auch die Zerstorung 
eines Gebietes, das in den Erosionsbereich gelangt, nicht oder 
nur in sehr begrenztem Masse verhindern." 

Little (1969) says "Tree 30 inches high and 1-1 1/2 feet 
d.b.h.", but obviously this must be a case of typographic error 
for "30 feet". Romero comments: "Arbol de 15 m. de alto; tronco 
gris, muy poco estriado, int. es crema y se observan claramente 
las capas que la forman. Corola crema, vellosa; porcién libre 
espato-obovada; el int. del tubo es amarillo;  pétalos. - 
anteras, cremas-grises, biloculares, dehisc. introrsa, basifijas, 
ovadas, * algo comprimidas. - Estilo crema, teretado, desde la base 
de los ’ filets hasta la 1/2 son amarillos. Estigma pi fido, ver- 
dusco. Estilo velloso en la mitad, desde la base al centro. 
Ovario glabro, verde y velloso. Disco de color salmén, 1 br&ctea 
basilar; 2 brdcteas infracal. opuestas y 5 sépalos, todos de 
color verde, vellosos. El eje de la infl. verde-pdlido y velludo. 
Hojas terminales, opuestas, decusadas; nervio m3cio amarillo en 
ambas caras y saliente en el envés; éste menos verde que el haz; 
pecfolo envainado; elfptico-oblongo." 

Cloudsey=-Thompson (1975) comments that "Mangrove is character— 
istic of muddy tropical sea-shores. The term is used to describe 
a group of woody plants inhabiting tidal lands in the tropics. 
Mangroves form a good example of convergent evolution because, al- 
though they have a number of marked structural characteristics in 
common, they belong to widely different families of plants. They 
all have thick, leathery, evergreen leaves of simple shape. Some 
have prop-roots high up on the stem and often breathing roots al- 
so, with minute lenticels through which air diffuses, sticking up 
vertically from the surface of the mud. They also have a tendency 
for their seeds to germinate while still attached to the parent 
plants. The radicles grow straight downwards so that they are 
driven into the mud when the seeds fall." The West African man- 
groves all have South American affinities, while those of East 
Africa and Madagascar have Asian affinities. "Nevertheless all 
mangrove swamps look alike and take the form of dense, evergreen 
forests of medium-sized trees with bright green, glossy leaves... 
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Mangroves often extend in brackish swamps and lagoons for some 
distance inland, forming a fairly continuous fringe, or occupying 
islets between which run sluggish tidal streams, for brackish or 
occasional salt water is necessary for their development. Com— 
pared with the rain-forest behind it, the mangrove swamp is a 
light and airy place. The trade winds from the sea blow through 
it and the sunshine can enter." 

Jenik (1970) avers that in Avicennia germinans (but he is prob= 
ably referring to A. africana) "only young root-tips and slender 
distal rootlets spontaneously penetrate above the ground, where 
they are readily modified into the pneumathodes. The pneumathodes 
of L{aguncularia] racemosa", on the other hand, are upright or 
creeping organs, behind the apex of which the cortex is trans- 
formed into the white, mealy-like tissue composed of loose cells. 
The decaying pneumathodes are successively substituted by new 
crops of aerial rootlets arising from the top of a subterranean 
peg-root which has the function of a pneumatophore." 

Tomlinson & Gill (1973) tell us that the stem growth in both 
Avicennia and Laguncularia is of the simple type seen in temperate 
trees like Fraximus, "but the shoot may approach the articulate 
type (in South Florida) in that one short internode may mark the 
position of the shoot apex during winter, which is a period of 
slower growth. During this season, branch production is at a mini- 
mum and this contrasts with a maximum of branch production in 
summer when shoots are most active......lf shoots are able to 
maintain high vigor throughout the year then branches may form at 
every node. This has been observed on vigorous stump sprouts.ee. 
A special example is provided by Avicennia which has pronounced 
growth rings, although these are anomalous because they result 
from concentric bands of internal phloem produced by successive 
cambia. Results.....show that up to six rings can be formed in 
any one year depending on the vigor of a shoot. Consequently 
ring number is correlated with diameter rather than age....lhe 
fact that Avicennia must have nonannual rings can be demonstrated 
by simple examination of its shoot system, something which never 
appears to have been done before. This example, although it 
represents an admittedly specialized type, is useful in demonstra- 
ting a situation for which knowledge of temperate trees provides 
no guidance; it may even, in fact, mislead an observer with limi- 
ted facilities." The same general theme is summarized by Gill 
(1971) when he says "Growth rings in Avicennia germinans (L.) 
Stearn are 'anomalous' in that each consists of xylem, phloem, and 
conjunctive tissue. The number of rings present in a stem section 
is related to its diameter but, within sections of the same age, 
ring number varies. An endogenous control of growth-ring develop— 
ment is suggested." 

Detailed descriptions of the anatomical characters of the wood 
of this species are given by Bascope and his associates (1959): 
"Vasos distribufidos en miltiples radiales presentes o ausentes. 
Perforaciones simples, 30—-65, algunas veces 65--125, poros por 
10 mm?, Tamafio de los poros (didmetro tangencial) hasta 0,05 mm., 
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algunas veces 0,05—-0,10 mm., desde muy pequefios a moderadamente 
pequefios. Poros invisibles, algunas veces casi visibles a simple 
vista (tamafio de la Linea 2, algunos veces 3, de poros en la 
escala transparente). Tejido blanco (parénquima) algunas veces 
ausente o indistinguible con lupa, predominantemente asociado con 
los poros, rodeando a los poros (vasicéntrico). 

"Floema inclufdo en hileras tangenciales asociado con bandas 
concéntricas de tejido anémalo conjuntivo. Anchura de los radios 
menos de 0,05 mm; finos (tamafio de la Linea 3 de rays en la escala 
transparente) . Radios heterogéneo con varias hileras de células 
marginales, 25--50, 50--80 radios en 5 mm. (observandos en sec- 
cién transversal cruzando perpendicularmente a los radios la Linea 
de 5 mm. en la escola transparente). Color pardo gris4ceo, pardo 
oscuro, casi negro con rayas alternas oscuras y claras. Madura 
muy pesada y dura, se hunde en el agua. Anillos de crecimiento 
presentes ....eee 

"Anillos de crecimiento distinguibles causados por bandas al- 
ternas de tejido conjuntivo y madera. Vasos casi invisibles a 
simple vista, generalmente en grupos radiales de 2--8, en hileras 
radiales distinguibles; didmetro tangencial 57 mu a 14,3 mu, pro- 
medio 86 mu; limenes algunas veces con depésitos amarillos (la- 
pachol); perforaciones simples; punteaduras alternas, promedio 
diametral 3 mu. Fibras en paste septadas con punteaduras simples. 
Parénquima vasicéntrico 2—3 células en anchura, ocasionalmente 
algo aliforme. Radios invisibles a simple vista en las secciones 
transversal y tangencial, inconspfcuos en la radial; heterogéneos 
tipo I, tipo II y tipo IIl; 1—6, generalmente 2—h células en 
anchura; limenes con cristales y goma oscura. Estructura en 
pisos ausente. Canales gomfferos ausentes. Floema inclufdo, 
parecido a canales gomfferos." 

Thom (1967) states that "Monospecific zones of Avicennia nitida 
occur on low levees and mudflats [in Tabasco, Mexico]. With other 
mangroves there is formed a tall mixed forest in broad interdis- 
tributory basins, ecologically reflecting habitat change induced by 
continually changing, geomorpiiic processes. Subsidence in the 
mangrove region facilitates peat development, the spread of man- 
grove inland, and the enlargement of lagoons. The process will 
cease when the distributory outlets return to the mangrove region 
with the result that freshwater plants will invade the mangrove 
community and new landforms colonized by plants less tolerant of 
saline conditions, will be initiated." 

Bergman (1959) reports that the soft, spongy, radical roots of 
A. germinans are embedded in mud that has been found to be com- 
pletely free of oxygen; the lenticels on the pneumatophores, es- 
pecially numerous toward their apex, provide a passageway for the 
exchange of air between the external atmosphere and the radial 
roots often with 15-—-18 percent oxygen concentration. Roots in 
deeper water have less oxygen." Storer (1960) notes that when 
germinating seeds fall to the water the large cotyledons keep them 
afloat and help to distribute them along the shore line. 

Penfound (1952) asserts that on the coastal plain of the south- 
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eastern United States this tree invades the upper edge of salt- 
water swamps as soil is built. It occupies the Buttonwood Con 
socies along with Conocarpus erecta and Sabal palmetto. From 
Louisiana southward it forms an important Consocies with Spartina 
alterniflora in zonal saltwater marshes. As it goes southward it 
replaces the saltgrass, Distichlis spicata, by cutting out the 
needed light. It is also found on flooded coastal prairies dis- 
tinct from the everglades. Eliasson (1972) reports it from areas 
where Laguncularia racemosa and Rhizophora mangle are the domin— 
ants. Chapman (1970) proposes an ecologic association, the 
Avicennietum nitidae. The Corrells (1972), in their work on the 
aquatic plants of the southwestern United States, assert that in 
that area it is found "In mangrove lagoons and along tidal shores" 
in southeastern and southern Texas, that it is a "very variable" 
species ranging from Florida and Texas, Bermuda, the Bahama Is— 
lands, and both coasts of Mexico, through the West Indies and 
Central America, to the coasts of Brazil and Peru. It is, how- 
ever, my opinion now that the populations in the southernmost 
portions of this stated range represent separate, although close- 
ly related, taxa. The Corrells make the very interesting com- 
ment that "The fruits of the red mangrove, Rhizophora mangle..ee. 
of southern Florida and tropical America, are commonly washed 
ashore (especially near the mouth of the Rio Grande), where they 
have been known to sprout, but no living plant has apparently 
thus far become established in Texas. This species grows in hab— 
itats similar to those of the black mangrove but it is readily 
distinguished from that species by its aerial roots that arise 
from its trunk and branches, a regular corolla, and the develop- 
ment of a conspicuous radicle to several decimeters in length." 

Treub (1883) has shown that Avicennia has "extra~ovulare albu- 
men like Rhizophora". He asserts that it usually grows inshore 
from the other mangroves, only submerged at high tide and not 
reached by the daily tides at all, stretching "above their dark 
green leaves its silvery white and light green leaves". He as-— 
serts that "at some places, however, Avicennia grows out in 
fairly deep water and produces its large area of apogeotropic 
slender yellowish-brown aérating roots also". He records it 
from Mangrove Island, Crawfish Key and Ragged Key, Florida. Cam= 
pos & Lampe refer to it as an "arbol desde 2—10 mts. de altura o 
mas, formando espesa y casi impenetrable vegetacién costanera. 
Creciendo en lugares fangosos, con numerosissimos neumatéforos. 
Las semillas perminan directamente en el agua." 

Percival (197) refers to the flowers of this tree as a "med= 
ium cup", with anthesis lasting more than a single day, pollen 
and nectar furnished as "animal food" and present in each flower, 
the nectar composed of 25 percent sugar, the depth of the nectary 
in the flower 3—8 mm., the pollen consistency tacky, the pollina- 
tion gap 1 mm., the stigmas held below the level of the anthers, 
4 seeds produced per fruit, and only honeybees (Apis mellifica) 
and no native insects observed at the flowers. Her claim of four 
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seeds per fruit is interesting. 

Johnston (1949) records A. germinans from San José Island, 
Panama; Hooker (1847) records it [as "A. tomentosa L."] from the 
Galé&pagos; Schnetter (1969) lists it from Salamanca Island (Mag- 
dalena, Colombia), while Arnoldo (1954) found it on Curagao and 
Bonaire. Macbride (1960) cites only Raimondi s.n. from Tumbes, 
Peru, but gives the overall distribution as "Warm American coasts 
to Florida and Texas". He regards as synonyms: Bontia germinans 
L., A. mitida Jacq., A. tomentosa Jacq., and A. tomentosa var. 
guayaquilensis H.B.K. (the last-mentioned I regard as varietally 
distinct and it is the Peruvian form), 

Adams (1972) asserts that in Jamaica it is "Common in all sa- 
line and brackish communities around the coast and on the cays, 
near sealevel", flowering there from November to August and 
fruiting in November and December. He cites Adams 882), Harris 
8190, Proctor 221), and Stearn 287, giving its overall distribu- 
tion as "Coasts of the American subtropics and tropics from 
Florida to Brazil, Ecuador, Peru & Wlest] Afrlica]". However, I 
regard the west African population as A. africana P. Beauv. and 
the South American populations as mixtures with A. elliptica 
Holm, A, elliptica var. martii Moldenke, and A. germinans vars. 
cumanensis & guayaquilensis (H.B.K.) Moldenke. The record by 
Braga (1960) from Cear4, Brazil, is, therefore, probably errone- 
ous. 

Little and his associates (197) record A. germinans from 
Puerto Rico, Jost van Dyke, Virgin Gorda, and aa Talend Reef; 
Romans (1775) records it from the Chandeleur Islands of Louisiana, 
while Asprey & Robbins (1953) record it from Drunkenman's, Gun, & 
South East cays. Gooding, Loveless, & Proctor (1965) note that A. 
germinans was recorded by me in 1959 from Barbados "but possibly 
confused with the following species [A. schaueriana Stapf & Leech- 
man)" -—- with this statement I agree, since I actually have no 
recorded annotation of an A. germinans specimen from Barbados. 

Sargent (1922) summarizes the distribution of A. germinans as 
known to him an interpreted by him as "Florida, St. Augustine to 
the southern keys on the east coast, and from Cedar Keys to Cape 
Sable on the west coast; on some of the islands in Mississippi 
Sound, and on the shore of Terrebonne and Cameron Parishes, and 
on most of their islands, Louisiana; on the Bahama Islands, on 
many of the Antilles, and southward to Brazil; and on the west 
coast of Africa; in the United States of its largest size in 
Florida just north of Cape Sableg:north of Matanzas Inlet on the 
east coast of Florida usually with stems only a few feet tall.” 
Berry (1925) records it from the Pleistocene of Trinidad. 

Vernacular names recorded for A. germinans are many and in- 
clude "black mango", "black-mangrove", "black mangrove", 
"blackwood bush", "comedero", "honey mangrove", "iguanero", 
"mangle blanco", "mangle iguanero", "mangle negro", "mangle 
prieto", "mangle pullequi", "mangle salado", "mangle senico", 
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"mangue branco", "mangue canoé", "manguel blancu", "olive 
mangrove", "olive mangrove tree", "pale de sal", "palo de sal", 
"puyeque", "salt-pond-tree", "sietecapas", "siete-capas", "siete 
capas", "siriuba", and "white mangrove". 

Peckolt (190) reports the following for what he calls "Avicen— 
nia nitida" from the coastal states of Brazil, but is undoubtedly 
referring here to the taxon we now call A. elliptica: “Am Litoral 
aller Kiistenstaaten. Indianische Benennunged: Cere-ibuna — 
Schwarze Frucht, Cere-itinga -- Weisse Frucht, von den Portugiesen 
korrumpiert in Ciritiba, Sirifiba, Xirifiba. In den verschiedenen 
Staaten hat diese Pflanze noch folgende Volksnamen: Canoes — 
Bootsholz, Mangue amarella — Gelber Sumpfbaum, Manguae branca — 
Weisser Sumpfbaum. Baum mit langlich-lanzettlichen, spitzen, 
glanzent grunen Blattern. Die frischen Blatter gestossen als Um 
schlag bei Geschwiiren. Die Rinde als Adstringens und zum Gerben, 
Die Fischer und Negerinnen bemutzen sie zum Schwarzfarben baum- 
wollener Zeuge, welche in einem Dekokte eingeweicht, dann mit der 
roten eisenoxydhaltigen Erde gemischt und nach 12 Stunden gewasch- 
en werden. Die feste Holz dient zu Bauen. Nach Rebougas spez. 
Gew. = 1,11." 

For what he calls "Avicemnia tomentosa" he reports the follow— 
ing, and here he is probably referring to A. schaueriana in the 
statements that refer to the northeastern coasts of Brazil: "Kos— 
mopolit aller tropischen Kusten Amerikas. Indianische Benennung— 
en: Ceri, Cere-iba, Ciriba, Ciridéba. Volksname: Mangue-siriba. 
Baum bis 9 m hoch, sehr oft strauchartig, verbreitet sich auf 
gleiche Weise wie der stete Begleiter in salzhaltigen Sumpfen, 
Rhizophora Mangle. Blatter verkehrt eiformig-elliptisch, unter— 
seits weissfilzig. Bltiten weiss. Blatter und Rinde als Adstrin- 
gens, zum Schwarzfarben baumwollener Zeuge, beliebtes Gerbmaterial. 
Die schwammig-porosen, saftreichen Wurzeln dienen zur Bereitung 
eines Extraktes, welches als Pflaster bei Schuppenflechte ange- 
wandt wird." 

Further in regard to the native uses of A. germinans, Castafieda 
says "tiene una resina que irrita los ojos al aserrarlo", Pen—- 
nington & Sarukh4n (1968) report that in Mexico the species is 
found on both coasts from Tamaulipas to Yucat4n and from Baja Cali- 
fornia and Sonora to Chiapas and "No se conocen usos industriales 
de su madera. Localmente es usado para postes y para fabricar 
carbén". Leén & Alain (197) report that in Cuba the "Madera 
dura y resistente, empleada en horconaduras, diques, muebles y 
construcciones navales, por ser muy resistente a la accién del 
agua de mar. Flores melfferas." Argo (1963) claims that it is 
"less spectacular" than Rhizophora, produces abundant nectar with 
high levulose content and therefore crystallizing more slowly, 
and occurs farther north on the east coast of Florida than Rhi- 
zophora, indicating a greater hardiness. 

Smith (1882) says of what he calls "A. tomentosa": "It is, like 
the true Mangrove, remarkable for extending its domain seawards by 
strong roots, which rise out of the mud in an arched, entangled 
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manner, again entering the mud and sending up asparagus—like 
shoots, forming extensive, impenetrable jungles. On the American 
coasts these jungles are the resort and home of alligators." This 
is not true — alligators usually live in fresh water -- it is 

the American crocodile that is typical of mangrove swamps. Smith's 
description of the roots, also, is inaccurate -- being apparently 
a mixup of Avicennia and Rhizophora characters. 

Palmer & Pitman (1972), in speaking of A. marina (Forsk.) Vierh., 
report that "It has fragrant flowers reminiscent of those of a 
famous relative, the honey mangrove — Avicennia nitida Jacq. -- 
of Florida, Texas, and tropical America, which has scented flowers 
so much loved by bees that beekeepers from inland areas move their 
apiaries to them in the blooming season." Gibson (1970) says that 
"This is one of the plants that characterize most tropical sea- 
shores. In Guatemala it is one of the most abundant trees of 
coastal swamps. The long, heavy roots grow in entangled arches, 
making almost impassable obstructions, and send to the surface of 
the mud large masses of irregular asparagus-like aerial roots. 

The seeds usually germinate on the tree and are growing and ready 
to take root when they fall into the tidal mud. The flowers are 
said to be much visited by bees and to supply a good grade of 
honey." Hartwell (1971) states that this plant's "resin" is used 
as an ointment or unguent in the treatment of tumors in Cuba, the 
Antilles, and "Philippines" -- the last statement, on the author- 
ity of Roig y Mesa (1945), cannot refer to this species, which 
does not occur in the Philippines, but probably applies to A. of- 
ficinalis L. 

Diamond (1973) reports that the magnificent frigatebird (Fre- 
gata magnificens) in the Galapagos Islands normally nests on the 
top of low bushes of A. germinans [actually var. guayaquilensis] 
where this occurs in a continuous fringe along the lagoon shores 
or in isolated clumps separated by areas of Batis, Sesuvium, and 
bare mud subject to periodic inundation. These nests occur ina 
density of 0.28--1.3 nests per square meter. The related F. minor 
nests in the same habitat on other islands of the group in a den- 
sity of 0.06 and F. aquila in a density of 0.11--0.5 nests per 
square meter. a 

Gibbs (197) reports that the HCl/methanol test gives negative 
results in A. germinans and the juglone test in the bark is also 
negative. Moore and his associates (1972) measured the net photo- 
synthesis, dark respiration, and transpiration rates, as well as 
the CO compensation concentrations in A. germinans as compared 
with Rhizophora mangle and Laguncularia racemosa in southern Flo- 
rida during the winter. Variability was found to be quite high 
among different plants of all 3 species. Rhizophora, which ten- 
ded to be the most variable in response to changing light and 
temperature conditions, had the lowest photosynthetic rates and 
the lowest temperature optimum. Laguncularia exhibited the high- 
est photosynthetic rates. Both Avicennia and Laguncularia showed 
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lower resistances to water vapor and CO» exchanges than did 
Rhizophora throughout most of the light and temperature ranges 
studied. 

Savage (1972) reports that, based upon its broad latitudinal 
range, tolerance of adverse soil conditions, extensive early root 
system, and ease of transplanting, Avicennia germinans holds the 
greatest promise for use as a shoreline stabilizer in Florida. 
"Furthermore, it is at least as important as Rhizophora mangle, 
the red mangrove, in natural shoreline protection." 

D'Arcy (1967) informs us that A. germinans is "occasional" in 
the coastal thickets of Tortola. Thom (1967) reports that in 
Tabasco, Mexico, it shows a marked preference for higher and dri- 
er habitats than does Rhizophora, and that the redox potential 
measurements of the top 50 em. of soil at typical Avicennia sites 
indicate a marked oxidation, whereas reduced soils are character- 
istic of the Rhizophora zones. Johnston describes it as a tree 
10--12 feet tall and encountered it on shingle beaches with Lagun- 
cularia on San José Island, describing its leaves as light-green 
and slightly paler beneath when fresh. Lamberti (1969) states 
that Avicennia germinans does not accommodate itself as wellto 
acid pH conditions as does Rhizophora mangle. He further asserts 
that it often follows after Acrostichum aureum in ecologic suc= 
cession. He synonymizes A. tomentosa Jacq. with A. schaueriana. 

Gill (1970) reports that "workers from Scripps Institute of 
Oceanography......ehave shown that the pencil-like pneumatophores 
of the local black mangrove (Avicennia germinans) , and the arch= 
ing aerial roots of red mangrove (Rhizophora mangle) do perform 
an essential role in the aeration of subterranean roots". Hook 
and his associates (197) remind us that oxygen entry through 
stomata and lenticels in the aerial portion is common to all 
plants. Hydrophytes, including Avicennia, however, are distin- 
guished by having roots adapted to inundation, roots tolerant of 
high COs concentrations characteristic of flooded soils, and ex- 
tensive intercellular spaces in cambial ray initials permitting 
gas exchange across cambium to xylem. Roots in hydrophytes re- 
ceive what aeration they get through direct exchange across the 
cambium. In non—hydrophytes the transpirational stream is high 
in 09, but in hydrophytes, like Avicennia, there is little 09 
available to enter it. 

Kylin & Gee (1970) report that homogenates from the salt~ 
secreting leaves of Avicennia germinans were subjected to differ- 
ential centrifugation and then investigated for ATPase. At pH 
6.75 a salt stimulation with peaks at 3 different Na and K ratios 
could be demonstrated above the activity due to MG?* ions. The 
stimulation by Na and K depends on the ionic strength of the test 
medium, higher salt concentrations being inhibitory. The plant 
system seems, thus, to be more complicated than in animal activi- 
ties. Technically, this means that a search for (Nat & K+)- 
activated ATPases in plants should be performed with a close spac- 
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ing of the Na:K ratios at several constant levels of salt. The 
transport of Nat and Kf indicates that the physiological situation 
is rather complex, at least in this plant. 

McMillan (1971) found that salinity is not the chief factor 
limiting seedling establishment of this species in Texan waters, 
because seedlings rooted in distilled water and in salinities ap- 
proaching twice the concentration of sea water. Water turbulence, 
either of distilled or of sea water, inhibited root and seedling 
development. Seedlings tumbled for as much as 12 weeks showed 
rapid root development when subsequently stabilized. Various wa- 
ter depths promoted extensive root systems, but seedlings did not 
become established until water depth was reduced to 5 cm. or less. 
High temperature treatment, exposure to 39--l0°C. for 8 hours, 
was lethal to stemless seedlings, but not to seedlings with stems 
and roots. The results of these experiments suggest that the vi- 
viparous development in this Texas population, at least, is prob- 
ably phenologically timed by environmental relations during winter 
and early spring as a protection against the lethal effects of the 
high temperatures that prevail on beaches and in shallow water 
during the late spring and summer. 

While the Avicennia tomentosa of Jacquin is rather uniformly 
regarded by American authors as synonymous with A, nitida Jacq. 
and therefore of A. germinans (L.) L., many Old World authors do 
not so regard it. The "Avicennia tomentosa" of Harvey (1838), 
for instance, is certainly A. marina (Forsk.) Vierh. Biebl (196k), 
as well as Altman & Dittmer (1966), give A. nitida Jacq. as a 
synonym of the east African A. marina, a disposition with which I 
cannot possibly agree, although I suppose that it is a to-be= 
expected step further from the relegation of it as conspecific 
with the west African A, africana P. Beauv. The east and west 
African plants are actually very different and very distinct, the 
former having Asian and Arabian affinities and the latter American 
affinities. In this connection the comments of Kuntze (1891) are 
of interest: "HerzfOrmige Blatter habe ich nicht gesehen; es muss 
da Jacquin, der 1. c. (Jacq. am. t. 112 f. 1) von A. tomentosa nur 
1 Blatt abbildet, das ganz gewiss nicht zu Avicennia gehort, ein 
Irrthum passirt sein. Die pulverformige Behaarung fehlt auch den 
sogenannten kahlen Formen nicht; nur muss man die Lupe zu Hilfe 
nehmen, um sie zu erkennen, wenn sie schwacher auftritt. Die 
Griffelmerkmale, wonach Schauer in DC.  Arten unterschied, sind 
schwankend und von neueren Autorum mit Recht nicht mehr berick- 
Sichtigt. S. Kurz beschreibt Av. tomentosa auct. auch aus Asien 
mit langen Griffeln; in Westindien sind offenbar die etwas lang- 
eren Griffel vorherrschend. Die Blitenfarbe andert ebenso wie 
die Behaarung von weisslich bis ockergelb; dock ist dies weder 
unter sich, noch mit gewissen Blattvarietaten correlativ." He 
synonymizes A, africana "Beauv. non Schauer" with A. officinalis 
nitida (Jacq.) Kuntze. His A. officinalis lanceolata Kuntze is 
probably A. germinans var. guayaquilensis (H. -K.) Moldenke; y 
ovatifolia Kuntze is probably A. marina (Forsk.) Vierh.; 5 spath- 
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ulata Kuntze and 6 spathulata f. tomentosa are probably A. lanata 
Ridl.; and § spathulata f. glandulosa Kuntze is probably A. marina 
var. resinifera (Forst.) Bakh. His A. spicata is what we now call 
A. alba Blume. 

Browne (1755), in his description of "The Olive Mangrove Tree", 
describes the plant as "Bontia? 1. Foliis integris oblongis oppos= 
itis, petiolis crassis brevissimis sub amplexantibus, floribus ra- 
cemosis" and his phrase "petiolis....sub amplexantibus" is most 
perplexing, since it definitely does not apply to the leaves of A. 
germinans, yet experts on the West Indian flora have usually re- 
garded the synonymy which he cites, "Mangle lauro-cerasi foliis, 
flore albo tetrapetalo Slo. Cat. 156. & H. ii. p. 66, 7", asa 
true synonym of Avicennia germinans. His further description 
seems quite apt: "Periantium Polyphyllum imbricatum, foliolis sub- 
rotundis. Corolla Monopetala quasi personatay; tubus brevis cylin- 
draceus; limbus quadripartitus, inaequaliter sectus; laciniis 
patentibus ovatis. Stamina. Filamenta quatuor tubo longiora; 
(horum duo paulo breviora sunt; ) antherae bilobae subrotundae. 
Pistillum. Germen oblongum ovatum; stylus brevis subulatus; stig- 
ma acutum, quandoque bifidum. Pericarpium. Capsula coriacea, 
compressa, subrhombaea, oblique elongata, unilocularis. Semen. 
Unicum quadrilobum germinans, lobis foliaceis. This tree is fre- 
quent near the sea, both on the north and south side of Jamaica; 
and remarkable on account of its ineritious colour, and the nar- 
row form of its leaves. It grows in a low moist ground, and rises 
commonly to the height of fifteen or eighteen feet. Its capsules 
are compressed, and obliquely lengthened; and contain each a com 
pressed foliaceous seed, that swells and germinates before it 
falls." 

Schubert (1969), in accepting Avicennia germinans (L.) L., Sp. 
Pl., ed. 3, 891. 1764, as the proper scientific name and reference 
for this species, says "Basionym: Bontia germinans Linnaeus, Syst. 
Nat. ed. 10. 2: 1122. 1759. This combination was nomenclaturally 
superfluous when published since it included Avicennia officinalis 
Linn. 1753 (the Asiatic mangrove). However, according to Art. 63, 
Note, since the American mangrove is considered to be specifically 
distinct from the Asiatic, the name A. germinans is the correct 
name [for it]." 

In the Bailey Hortorium herbarium there is deposited a photo- 
graph of sheet 813.2 in the Linnean Herbarium at the Linnean Soci- 
ety headquarters in London. In Savage's catalogue of the Linnean 
herbarium this is listed as "Avicennia Br. [Sol.: illegible an- 
not.] descr." and it would seem that this is the type specimen. 

Burman (1768) was apparently one of the first to confuse the 
American and Asiatic plants and unite them under one name (as Lin-= 
naeus himself did in 1764). Burman's complete synonymy and nota- 
tions are as follows: "BONTIA (germinans) foliis oppositis, pedun- 
culis spicatis. Linn. sp. 891. Bontia foliis subtus tomentosis. 
Jacq. amer. 25. Bontia foliis integris oblongis oppositis, petio- 


Se 


lis crassis brevissimis subamplexicaulibus, floribus racemosis. 


1976 Moldenke, Notes on Avicennia 261 


Brown. jam. 263. Avicennia. Linn. Fl. zeyl. 57. Mat. med. 2. 
Mangle laurocerasi foliis, flore albo tetrapetalo. Sloan. hist. 
jam. 2. p. 66. Raj. dendr. 115. Anacardium. Bauh. pin. 511. 
orientale. Plukn. alm. 28. Arbor indica, fructu conoide, cortice 
pulvinato, nucleum unicum nullo ossiculo tecto claudente. Kaj. 
hist. 1566. ~ Oepata. Rheed. mal. h. p. 95. t. 45. Caju cantekka 
Javanis. Habitat in utrisque Indiis." In this synonymy he in- 
cludes names now not only reduced to A. germinans, but also some 
now regarded as applying to A. alba Blume and A. officinalis L. 


The Conocarpus procumbens L., referred to in the synonymy of 
A. germinans (above) is a synonym of what is now known as C. erec- 
ta L. in the Terminaliaceae. 

Humboldt, Bonpland, and Kunth (1817) adopt "Avicennia tomento- 
sa. Linn. Jacq." as the name for this taxon, citing as synonyms 
"A. foliis subtus tomentosis. K. brown. prod. l. p. 518. Avicennia 
tomentosa. Linn. Jacq. Am. p. 178. te 112. f. 2. Spo ple ede We 3. 
p. 395. Lam. Encycl. 1. p. 330. Avicennia resinifera. Forst. 
prodr. n. 246, (ex Brown.) Avicennia africana. Beauv. Flor. d'0- 
war. 80. t. 47. (ex Brown.)" and describing it as "Crescit ad 
litora maris Antillarum et Oceani Pacifici. h Planta certe valde 
polymorpha: Avicennias vero foliis subtus tomentosis semper pro 
varietatibus unius ejusdemque Avicenniae tomentosae habendas 
esse, vix crediderim, minime tamen contrarium confirmare volo, 
quia eas in loco ipso natali observare nondum mihi licuit." 

They then describe three New World varieties as follows (the 
abbreviated diagnoses only given here): "1. Varietas cumanensis; 
foliis oblongis aut elliptico-oblongis, utrinque rotundatis, 
brevissime petiolatis, supra nigro-viridibus. Mangle Prieto in- 
colarum. Crescit ad litora maris Cumanensis......2 Varietas 
campechensis; foliis oblongis, obtusis, basi cuneatis, supra 
nigro-viridibus. Crescit prope Campeche Mexicanorum.....3 Vari- 
etas guayaquilensis; foliis oblong-lanceolatis, acutiusculis, basi 
cuneatis, supra laete viridibus. Crescit prope Guayaquil Quiten- 
sium." In his amplified descriptions he asserts that the leaves 
of var. cumanensis are 2.6—l,.8 cm. long and 1.6—1.8 cm. wide, 
those of var. campechensis are 7.8--8. cm. long and 2.8--3.2 cm. 
wide, and those of var. guayaquilensis are 9.6—11.2 cm. long and 
2.43 cm. wide. 

It appears to me now that his var. campechensis represents the 
typical A. germinans, while his var. cumanensis and var. guaya- 
quilensis are distinct, albeit very closely related laxa. His leaf- 
dimensions are, on the whole, quite accurate. 

Curiously, Sessé & Mocifio (189) appear to separate the entire- 
ly smooth-leaved taxon, which they ascribe to Cuba and Bahia (Bra- 
zil) and designate as A. nitida Jacq., from the taxon with the 
underside of the leaves "albicantibus", which they ascribe to 
"Habitat ad Alvaradi fluminis ripas" and which they designate as 
A. nitida Sessé & Moc.! 
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Hansford (1961) records the fungus, Asteridiella sepulta (Pat.) 
Hansf. [Meliola sepulta Pat., Irene sepulta (Pat.) Toro, Irenina 
sepulta (Pat.) Stev.] growing on Avicennia germinans in Puerto 
Rico, based on Heller 390 & 616 and Whetzel 612. Kohlmeyer (1966) 


adds to fungi, Didymosphaeria enalia Kohlm. and Mycosphaerella 
pneumatophorae Kohim., based on Kohimeyer 2735 from the Bahamas 4 


in his 1967 work he adds Buellia haliotrepha, Hydronectria tethys, 
Leptosphaeria avicenniae Kohlm. [based on Kohlmeyer 2735 from the 
Bahamas], Metasphaeria australiensis, and Torpedospora radiata 
Meyers; in 1968 he added Lulworthia sp., Paraliomyces lentiferus 
Kohlm., Phoma sp., Macrophoma sp., and Culcitalna achraspora Mey- 
ers & Moore. The Kohlmeyers (1971) further added to this list of 
fungal parasites Lignicola laevis Hohnk. (but from South Africa, 
so obviously on A. marina (Forsk.) Vierh. rather than on A. ger- 
minans!) and Rhapdospora avicenniae J. & E. Kohlm., as well as 
the borer, Nausitoria excolpa, from the dead wood of roots and 
branches. Dennis (1970) also records Asteridiella sepulta on 
this host in Trinidad, 

Material of A. germinans has been widely misidentified and dis= 


tributed in herbaria as A. marina (Forsk.) Vierh., A. officinalis 
ie OF Laguncularia racemosa. Benoist (931, 1933) lists an 
"Avicennia officinalis" from French Guiana which must be either A. 
germinans or, more likely, its var. guayaquilensis. 


and Vigne S55, distributed as A. germinans, are actually A. afri- 
cana P, Beauv., while H. M. Curran 16 and G. Gardner 1101 are A. 
elliptica Holm; Drouet 22, Ducke 507, Lanjouw & Lindeman 301, 
and Martius 264) & s.n. are A. elliptica var. martii Moldenke; 


ee a CO 


& Johnson 514, and H. H. Smith 420 are A. germinans var. cumanen- 
sis (H.B.K.) Moldenke; Black 18-3237, W. E. Broadway 2562, Crosby 
41, Curran & Haman 1343, Ducke 51,05, Eggers 5897, K. Espinosa E. 

241) & 2450, A. S. Foster 10, Frées 1818, Florschiitz & Florschiitz 

1927, S. G. Harrison 1673, A. S. Hitchcock 2110), J&tiva & Epling 
1176 & 2120, H. Kennedy 2281, Lanjouw & Lindeman 1517, 1518, 1520, 
& 1521, Leechman 7, E. L. Little 6750, Lutzelburg 32a, Robertson 
& Austin 310, Romero—Castafieda 5309 & 9018, Stahel Son. [September 


= ————— —— 
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U5 are A. germinans var. guayaquilensis (H.B.K.) Moldenke; and N. 
L. Britton 2595, Hahn 759, Nadeaud s.n. [XI.1862], Othmer 157 & s. 
n. [17/XI/08], and G. Pabst 52 are A. schaueriana Stapf & Leech- 


man. 
Additional citations: FLORIDA: Collier Co.: Lakela 2982) (N); 


} 
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Meebold 26971 (Mu). Dade Co.: Gillis 6809 (Ft-—~2683); Nelson 
1092 (Tu--8312). Lee Co.: Moldenke & Moldenke 29717 (Ac, Gz, 
Ld) 5 Wilbur & Webster 2525 (Mi, W--2132015). Levy Co.: Godfrey & 
Redfearn 52828 (Ca—-M2 39856) . Big Pine Key: Brizicky & Stern 175 
(N, W--226559), 181 (N, W--2265663), sn. [21 June 1956) (Ba); 
Killip 32021 (W-—1697L11) , 32899 (W--1785722) , 4o9u6 [fruit coll. 
1052] (W—2151599); Killip & Swallen 4025 (W--20536l9). Biscayne 
Key: J. A. Churchill s.n. [9 May 1969] (Ln--22)772). Bush Key: 
F. R. Fosberg 42998 (W--26 38803). Cedar Key: Kral & Godfrey 2976 
(Se--223029). Content Key: Long, Broome, Almeda, & Whitney 2678 
(W--2589630). Grassy Key: Stern 1,78 (W--2386633) » Jug Island: 
Godfrey 60,03 (Ca—-M186955). Largo Key: Janish & Janish Lb7 (Se— 
187165); Meebdold 2788) (Mu); Stimson & Stimson 634 (Ca—M280259) . 
Sanibel Island: Brumbach 790 ~ (W=-274979b) « LOUISIANA: St. Ber- 
nard Far.: Re Je “Lemaire 85h (W—-23,9655). TEXAS: Cameron Co.: 
Clover 715 (Tu--9878) ; Re - Runyon 031 (Ba), 5897 (Ca—132671) ; 
Tharp, Gimbrede, & Johnson 52-525 (Au); Traverse 1812 (Au--197208); 
Webster & Wilbur 3035 (Au, (Au, N, W-~20678)0). Jefferson Co.: H. Hil- 
debrand 3 (Au——1 Mrs. B. Reed sen. [7 Jamary 198] (ie — 
120831). Nueces Co.: arp arp sen. [Port Ar Aransas, 7-2-7] (W—- 
187359). Lighthouse ae Hildebrand & Jenistes 541270 (Au). 
Padre Island: Correll, Lundell, & Johnston 25539 (Ca--1371968) . 
MEXICO: Baja California: A. Carter e721 2721 (W--2023127) ; Harbison 
sen. [November 27, 1956] Gere E. B. Higgins s.n. [Novem 


ber 8, 1952] (Sd—l)516h); D. F. Howe s.n. [27 Sept. 196k] (Sd-- 
60912) ; R. V. Moran 7151 (Au--190)10, Sd--50)97, Tu--177872), 

12625 (Ba, Sd—651h3), 16666 (Sd--7292h) 5 Rempel 173 (Tu--8)670) ; 
Shreve 7099 (Tu—98477) 5 Tay: Taylor & Taylor 15692 (N);_ Je He H. Thomas 
TO (1 (Ca--M195116, Mi, Sd--50418, W--230192); I. L. Wiggins 5455 
(Se—82623, W—1821,112) , 114,87 (Se--136017, W=-1976758), 14563 
(Au--190353, Se—209032), 1617) (W--2520733) , 16666 (Tu--186380) ; 
Wiggins & Wiggins 18017 (W--2520600) , 18239 (Au—-238539) . Campeche: 
Pennington & Sarukhdn K K. 9623 (N). Chiapas: Matuda 16279 (W-- 
oe Jalisco: J. Rzedowski 14605 (Au—233799); Villarreal de 
Puga 17 (Ip). Nayarit: Stevens & Fairhurst 2028 (Ac). Oaxaca: 

F. He . Elmore D.2la (W--19],53bL) , eDene 22 (Tu--8),588) ; Morton & Makrin- 
ius 262) (Tu--98476). Sinaloa: Edw. Palmer 228 (Tu—351h3). Sono- 
ra: Dennis & Van Asdall s.n. (Tu—-1736 606) ; Hastings & & Turner oe 


es 


(Sd—61331, Tu—-15,700); Holguin s.n. [26/v 1966] (Ip, Mi); Lichty 
sen. (March 1935] (Sd--10)3h); Lowe & Turner 3319 aera 
Mallery & Turnage s.n. (Tu—98h7); Phillips 3483 (Tu—82868) ; 
Shreve 6120 (Tu--98)75); Studhalter 1386 (W—1685696). Tamauli- 
pas: Strother 545 (Au). Veracruz: Chdvez Ortiz sen. [27/X/196h] 
(Ip, Mi); A. Mendoza s.n. [1h/VI/196h] (Ip); Pennington & Saruk- 
hén K. 9131 (N)j Ventura A. 5226 (Mi, Tu—1837,8). Yucatan: W. 
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D. Stevens 1130 (Ln--2l5052). GULF OF CALIFORNIA ISLANDS: Ala- 
cran? F. R. Fosberg 41866 (N, W—-2l,30991), L190 (W—230969) . 
Carmen: Carter & Ferris 3733 (2539193) R. V. Moran 3926 (Ba, 
Sd--50290) , 9168 (Sd--66201) ; nnington & Sarukhén Ke 9405 (N). 
San Francisco: R. V. Moran elas (Mi, Sd--66175). S San José: Jie He 
Hastings 71-167 (Sd—78800, “Pu--17976) j R. Ve Moran 9421 (Sd— 
66202). MAGDALENA BAY ISLANDS: Punta Edie: Beauchamp 2131 (Sd— 
79286, Tu--180613). MEXICAN OCEANIC ISLANDS: Maria Magdalena: 
C. Davidson 20h5e (Sd--90883); F. H. Elmore IB.2 (W—191,5323). 
BELIZE: Dwy Dwyer, Elias, & Maxwell 5 (E~1839550) ; Fosberg & Spell- 
man 54272 (W--2696561)} C. L. Lundell 7009 (Tu--12173L, Vt, W-—- 


aes 


213422); Spellman & Stoddart 2225 2225 (W--2751317); D. Ugent gia 
(Ws). BRITISH HONDURAN ISLANDS: Buttonwood: Fosberg & 
Spellman 5421 (W--272060). Coco Plum: Spellman & Stoddart 2567 
(W--2751318). Hatchet: Fosberg & Spellman 5395 (W-=2696573) « 
Little Water: Fosberg & Spellman . 54343 (N, W--269657)). Manowar: 
Fosberg & Spellman 5,20) (N, W—272059). Northeast: Fosberg & 
Stoddart 5385 (W--2676233). North Silk: Fosberg & Spellman 
5u272 (N). Rendevoux: Spellman & Stoddart 2498 (W--2751323). 
Seal: Spellman & Stoddart 21,81 (W--2751322) . Soldier: Stoddart 
él (N, W--2638350). South Water: Spellman & Stoddart 2157 (W-— 
2751360) « Tobacco: Fosberg & Spellman 5423 (N, W--272h061), 

556 (W--2696575). HONDURAS: Valle: Molina R. 8635 (N), 215) 
(N). BAY ISLANDS: R4ton: Molina R. 23287 (N N)3 1 Molina R. & Molina 
22779 (N). EL SALVADOR: La Paz: P. H. Allen 7278 (W--2297023). 

La Union: Beetle 26263 (W-~1809261). Sonsonate: P. H. Allen 6837 
(W——236680). NICARAGUA: Managua: Atwood & Neill AN.32 (Ld). 
COSTA RICA: Guanacaste: F. H. Elmore E.1 (W—-19l5372); D. E. Stone 
1974 (Mi). Puntarenas: P. H. Allen 5631 (W—2022269); Lems 5026 
(N, W--2582),97). PANAMA: Bocas del Toro: Wedel 987, in part (E— 
1227331, W—-192336). Canal Zone: P. H. Allen 172) (E--1189377); 
Stern, Chambers, Dwyer, & Ebinger 50 * (E=-1 757650, 0, W—23962)8) 
Tyson 1261 261 (E--1817318). PEARL ISLANDS: San Teak I. M. Johnston 
1129 (E—1591148, W—202h259), 1295 (W--202)297). BERMUDA ISLANDS: 
Main: Flynn 39 (vt), "Pp" (Vt). BAHANA ISLANDS: Andros: E. Y. Daw- 
son 26836 (W—21,58821, “W-~21,58831) « Cat: Byrne 179 (Ws). Easter: 
Howard & Howard 10205 (Se--185963, W--1956212). Hummingbird: 
Nickerson 2798 (Ft—8l55, Ft--8)57); Nickerson & Gross aoe (Ft-- 
8 New Providence: Gillis 8376 (Ft--775l). Well's Foi Ss. 
Correll 45558 (N). CUBA: Havana: Ekman 456 (W—-2113558) 5 C G. Ie 
Morton 10296 (W--2350871). Las Villas: R. A. Howard 490 (W-=— 
18,388). Matanzas: C. F. Morton 10235 (W--2350817). Province 
undetermined: Sagra 57a -(P). ISLA DE PINOS: Kill ip 4391) (W-- 
2176017). CAYMAN ISLANDS: Grand Cayman: N. Chevalier 142 — (N). 
JAMAICA: P. Browne s.n. [Herb. Linn. 813.2; neg. 4964] (Ba—photo 
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of type, Ls—type); Harris & Lawrence C.159 (W—2096933), C.155h6 
(W--2096970); Papenfuss s.n. [June 21, 1932] (Ca—M86)0)) 5 
Shreve s.n. (Tu--98]479); Stearn 287 (Ba), 325 (Ba); West & Arnold 
295 (W--238831); West, Arnold, & James 2 (W--2388342). HISPAN— 
IOLA: Dominican Republic: Ekman H.1h750 (W—1)79886); Howard & 
Howard 8226 (W--2110730); Jacquemont s.n. [1827] (N); J. de J. 
Jiménez 134 (W—1883525), BEL (W--211120). Haiti: Eyerdam 188 
(Se), 20903 (Se--3203h); Holdridge 1064 (W--178)035). PUERTO 
RICO: DeWolf 1908 (Mi, N, S)j E. L. Little 13631 (N, W--2633138); 
F. H. Sargent hl (W—-1558099); Stimson 3036 (Ca--1321757, Mi, N, 
W--2589733, W—-258973h); Re J. Wagner 837 (Ws). VIRGIN ISLANDS: 
Jost van Dyke: E. L. Little 21998 (W--2705377). St. Croix: 
D'Arcy 715 (W—2590853a); F. R. Fosberg 53970 (N, W—2670012) 5 
E. L. Little 21555 (N, W--2673575). Virgin Gorda: E. L. Little 
23777 (N, W—2690h25, W—2690)26), 26096 (N, W-—2690351). LEE~ 
WARD ISLANDS: Antigua: Box 1356 (W--171298); F. R. Fosberg 

48266 (N), 48268 (W--2)35535); Gillis 8233 (W—25936l7a). Gua- 
deloupe: Questel 2516 (W-~-1881992), 2517 (W—1881993), 2518 (W— 
1881994); Stehlé 212 (W—1557945), 1587 (W--1712)72). Montserrat: 
G. R. Proctor 19136 (W—2613809), 19137 (W—2613808). WINDWARD 
ISLANDS: St. Lucia: G. R. Proctor 17932 (W--2585082). WEST IN- 
DIES: Iles Geraires: Prax s.n. [V.185] (N). COLOMBIAN CARIBBEAN 
ISLANDS: Providencia: G. R. Proctor 3423 (W—197926)). COLOMBIA: 
Antioquia: Feddema 2038 (W—2l,0183). Magdalena: Romero-Castafi- 
eda 97 (W--210)62)); H. H. Smith 1937 (W—533775). VENEZUELA: 
Sucre: Campos & Lampe 53h (W--2675347). ECUADOR: Manabi: Asplund 
16588 (N, W—2652]])2) . 


AVICENNIA GERMINANS var. CUMANENSIS (H.B.K.) Moldenke, Phytologia 
30: 15. 1975. 

Synonymy: Avicennia tomentosa var. cumanensis H.E.K., Nov. Gen. 
& Sp. Pl., ed. folio, 2: 229. 1817. 

Bibliography: H.B.K., Nov. Gen. & Sp. Pl., ed. folio, 2: 229 
(1817) and ed. quarto, 2: 283--28). 1818; Moldenke, Phytologia 30: 
15 (1975), 31: 381 & 382 (1975), and 32: 38. 1975. 

Humboldt, Bonpland, and Kunth (1817) recognized this taxon as 
separate from what they called "Avicennia tomentosa", describing 
it as "var. cumanensis; foliis oblongis aut elliptico-oblongis, 
utrinque rotundatis brevissime petiolatis, supra nigro—viridibus. 
Mangle Prieto incolarum. Crescit ad litora maris Cumanensis." 
The leaves they describe as "18--2l lineas longa, 8--9 lineas 
lata" [3.6—lh.8 cm. long, 1.6--1.8 cm. wide]. Their detailed de- 
scription is perhaps also worthy of being repeated here, although 
the phrases above quoted are the important and critical ones. 
"Ramuli oppositi, teretiusculi, laeves, temuissime canescenti- 
tomentosi. Folia opposita, brevissime petiolata, oblonga aut 
elliptico-oblonga, utrinque rotundata, integerrima, reticulato— 
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venosa, nervo venisque subtus prominulis, coriacea, supra nigro= 
viridia, squamulis minutissimis orbiculatis lepidota, subtus den- 
sissime et temissime cano-tomentosa, 18—2); lineas longa, 8--9 
lineas lata. Petioli lineam longi, canaliculati, cano-tomentosi. 
Spicae axillares solitariae et terminales ternae, pedunculatae, 
erectae, adjecto pedunculo bipollicares et longiores; pedunculo 
pollicari rhachidique tenuissime canescenti-tomentosis. Flores 
verticillati, sessiles, tribracteati; verticilli quatuor in qual- 
ibet spica, distantes, tri- quadri- aut quinqueflori, rarius bi- 
flori. Bracteae ovatae, acutae, coriaceae, tenuiter canescenti- 
tomentosae, subaequales, calyce breviores. Calyx campanulatus, 
quinquepartitus, canescenti-tomentosus; laciniis ovatis, obtusis, 
subaequalibus, coriaceis. Corolla tubo brevi, infundibuliformi- 
campanulato, calyce paulo breviore; limbo quadripartito, patente, 
externe cano-tomentoso; laciniis oblongis, rotundato-obtusis, 
altera paulo latiore, apice retusa. Stamina quatuor, basi tubi 
inserta, paulo exserta; duo paulo breviora. Filamenta subulata, 
glabra. Antherae subrotundae, biloculares, sundidymae, longi- 
tudinaliter dehiscentes. Ovarium ovatum, compressiusculum, ser— 
iceum. Stylus brevis. Stigma bifidum; laciniis subulatis. 
Fructus obovatus, obtusus, basi cuneatus, compressus, coriaceus, 
cano-tomentosus, in specimine nostro nondum maturus." 

Recent collectors describe the plant as a shrub, 2 m. tall, 
or a tree, 4--13 m. tall or more but generally not more than 10 
m., halophytic, forming colonies, the leaves green above and 
whitish beneath. The corollas are described as having been white 
"cream-white" on M. L. Grant 10705, "white to yellow" or "yellow" 
on Killip & Smith 21076, and "light-yellow" on Pennell 12005. 


Collectors have found it growing on sandy ocean beaches, in the 
"arid coastal belt", and along lagoons in salt marshes, at alti- 
tudes of sealevel to 5 m., flowering in January, March, and from 
August to October. Smith reports it "common along the seashore" 
in Magdalena, Colombia, and his specimens have the general as- 
pect of A. schaueriana Stapf & Leechman, but have hairy petals. 
Saravia T. comments that the leaves have the "haz de amarilla, 
envés verde gris4ceo; pétalos blanco amarillentes". 


eee 


petiolate leaves, while those on Gines 3347 & 221, J. R. Johns- 
ton 139 and Saravia T. 2269 & 2288 have sessile leaves. Elias 
1156 has its smaller leaves subsessile and its larger ones short- 
petiolate. 

Vernacular names reported for this variety include "mangle", 
"mangle blanco", "mangle prieto", "mangle salada", and "mangle 
salado". 

Twining (1855) tells us that stands of this plant were most 
probably the first tropical vegetation that greeted Humboldt and 
Bonpland when they landed on the Venezuelan coast at Cumana. 

The Kennedy 2281 and Vargas A. 39, determined as this variety 
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in some herbaria, seem, rather, to represent var. guayaquilensis 
(H.B.K.) Moldenke. 
Citations: NORTHERN SOUTH AMERICAN ISLANDS: Margarita: Gines 

3347 (W--21745h1); J. R. Johnston 139 (Mu, N, W—531968, W— 
962599). COLOMBIA: Atl4ntico: Du Dugand & & Sasdeadite Mejia 4178 (W— 
1900171); Elias 455 (S, W—13h1952), 1156 (F—7098)0, N, W— 
159975) 3 Killi ip & Smith 21076 (N, #1356017) Boltvart Me. L. 
Grant 10705 (W—2059689); F. W F, W. Pennell 12005 (N). Guajira: 
Saravia T. 2269 (W-—2587765), 2288 catia 3S 243 (ee 
2587766) 5 Saravia T. & Johnson 51 (W—258776h) . “Magdalena: H. 
H, Smith 20 (B, Bm, Br, Cb, Cb, Cl, Cm, E—118596, Ed, Ed, F— 
aa7nt0, Hi, Ip, K, Le, Mi, N, P, S, Ut, Vt, W—-53295)). VENEZU- 
ELA: Delta Amacuro: Curran & Haman 550 (W—1010898). Falcén: 
Gines 221 (W—2167639). Miranda: Oberwinkler & Oberwinkler 
1458) lh (Mu). Sucre: Bonpland 68 (B—type, N—photo of type, Z— 
photo of type). Zulia: H. M. Curran 140 (N). 


AVICENNIA GERMINANS var. GUAYAQUILENSIS (H.B.K.) Moldenke, Phyto- 
logia 29: 75. 197h. 

Synonymy: Avicennia tomentosa var. guayaquilensis H.B.K., Nov. 
Gen. & Sp. Pl., ed. folio, 2: 230. 1817. 

Bibliography: H.B.K., Nov. Gen. & Sp. Pl., ed. folio, 2: 230 
(1817) and ed. quarto, 2: 284. 1818; Moldenke, Phytologia 293 75 
eee Lt 3095 381—38h, 387, 391, & 392 (1975), and 32: 438 & 

1975.6 

Humboldt, Bonpland, and Kunth (1817) describe this taxon as 
"Varietas guayaquilensis; foliis oblongo-lanceolatis, acutiuscu- 
lis, basi cuneatis, supra laete viridibus. Crescit prope Guaya- 
quilensi Quitensium", giving the leaf-dimensions as 9,6—11.2 cn. 
long and 2.3 cm. wide. They add the following details: "Rami 
ramulique oppositi, teretes, laeves, cinerascentes; internodiis 
brevibus. Folia opposita, petiolata, oblongo-lanceolata, acuti- 
usculas; basi cuneata, integerrima; reticulato-venosa, nervo venis- 
que subtus prominentibus, coriacea, supra sub lente punctulata 
laete viridia, subtus densissime et tenuissime incano-tomentosa, 
48--56 lineas longa, 12—-15 lineas lata. Petioli 6—-7 lineas 
longi, subsemiteretes, interne canaliculati, incani. Inflorescen- 
tia verisimiliter ut in praecedentibus [var. campechensis]. Fruc- 
tus suboblique ovato-subrotundus, compressus, apice subumbilica- 
tus, cano-tomentosus, bivalvis?, monospermus. Pericarpium cori- 
aceum. Epispermium pericarpio adnatum?. Embryo ovatus, compres- 
sus. Cotyledones subreniformes, conduplicatae, coriaceae?; in- 
teriore minore. Radicula infera, hirsuta. Plumulam haud vidi. 

Ad figuram Jacquinii valde accedit." 

Recent collectors describe this plant as a small or large, e- 
rect, bushy tree, 5—22 m. tall, the trunk to 2 feet in diameter, 
ora ’ shrub, ee m. tall, the trunk diameter at breast height 10-—- 
43 cm., the bark black to dark-brown, dark grayish-brown, or gray- 
ish, smoothish, with a few cracks, or shallowly fissured, the in- 
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ner bark yellow or pale-yellow in transverse section, the heart- 
wood dark-brown, the sapwood pale-yellow, producing many small 
"knees" or pneumatophores the size of a pencil projecting 5—-10 
cm, above the water, the leaves coriaceous, broadly elliptic, 
smooth, glossy and medium-green or dark-green above with pale= 
green veins, dull and pale~green beneath, the flowers small, the 
calyx green or light-green, the stamens white or brown, the an= 
thers green, white, or blue, the style and stigma light—green, 
the ovary pale-green, and the fruit green or dull pale-green or 
even red=tinged. They have found it growing in swamps and man= 
grove swamps, brackish swamps, on seashores, beaches, and shell 
and-mud sea beaches, in saline soil at the edge of rivers, in 
mangrove thickets, at the borders of tidal flats, along creeks of 
partially salt water, on small ridges, and on muddy ground back 
of beaches, at altitudes of sealevel to 10 meters, flowering 
every month of the year, fruiting in May, June, and September. 

I should say, in passing that the statement made by some col=- 
lectors that the tree produces "knees" seems most improbable. 

I have never seen any evidence of the production of "knees" 
(such as seen so characteristically in Taxodium) in this genus. 

Broadway refers to this plant as "the chief mangrove in the 
vicinity of Cayenne"; Harrison found it "dominant in the man= 
grove community" of Guyana; Little & Dixon describe it as "common" 
in Esmeraldas, Ecuador, while Little reports it "scattered at 
edge of water, common in scattered patches" in the same province; 
Jativa & Epling assert that it is "the dominant tree in mangrove 
swamp forests" there. Crosby found it a "common tree" on Trini- 
dad, while Forero & Gentry refer to it as "dominant" in Chocé, 
Colombia. 

Vargas Alvarez describes it as an "krbol de did4metro de 16 pul- 
gadas con una altura de 63 pies", while Ruiz-Ter4n & Lépez—Palaci- 
os refer to it as an "Arbol erecto, inerme". The corollas are 
usually described as "white" (sien: Asplund 18188, Belém & Pin- 
heiro 3039, Black 48-3236 & 8-327, Crosby )1, Dryander 2613, Re 
Espinosa E E2959, Forero & & Gentry ntry 79), Lanjouw w 6L6, Lanjouw & Lin- 
deman 1352, Little 6750, “and Riiestersn & ene eaeeae STit ee | 
but were "dirty-white, tube yellow" on Breteler 4673, "white, 
with yellowish throat and base of stamens" on S. G. Harrison “Eh, | 
"cream" on Breteler 517), "cream-colored with yellow tube" on 
Breteler 677, "cream with yellow throat" on Robertson & Austin 
310, "creamy—white with yellow center" on S. G. Harrison 1716, 


163, "cream-colored, granee inside the tube" on Brateier r sith 
(Gone sheets) , Nevecaiont on oeemeen 120, and with "tube and 
lobes green, throat orange" on n H. Ken nnedy 2281 or "corolla-lobes 
cream-colored with orange-brown t: tube inside more or less 
orange" on Breteler 5178. 
The leaves are completely -labrous on Breteler 1673, 4677, 

5174, and 5178 and these collections may prove to be A. elliptica | 
Holn . | 


1976 Moidenke, Notes on Avicennia 269 


Frées reports that in Maranhfo the wood is used in marine con- 
struction, while Vargas Alvarez says "madera usado en dormientes 
y para entablados". The Stahel s.n. collection, cited below, is 
a voucher for wood samples sent to Dr. A. J. Pabshin; Vargas Al- 
varez A.39 is also a wood sample voucher. A pollen sample was 
taken from Irwin 270 by E. K. Schofield in 1967. 

Vernacular names recorded for this variety include "apalioe", 
"ciriba branca", "comedero", "corinda", "courinda", "iguanero", 
"jelf salado", "koroda", "mangle", "mangle iguanero", "mangle 
salado", "parwa", "sietecapas", "siete capas", and "siriuba". 

Material of this taxon has been widely distributed in many 
herbaria as typical A. germinans (L.) L. or as A. nitida Jacq., 
A. germinans var. cumanensis (HEB Ks) Moldenke, A. officinalis L., 
A. tonduzii Moldenke, or even Trepanocarpus Srmndatan Mart. 
[Schomburgk 8h5). On the other hand, the Drouet 22, distributed 
as A. germinans var. guayaquilensis, is actually Awe elliptica var. 
martii Moldenke, while Feddema 2038 and He He Smith 1937 are typi- 
cal A. A. germinans (hey Te 

Citations: COSTA RICA: Puntarenas: Kupper 1552 (Mu). PEARL 
ISLANDS: San José: Erlanson 120 (N); H. Kennedy 2281 (W--27))525)) . 
TRINIDAD AND TOBAGO: Tobago: Eggers 5897 (C). Trinidad: Boccus 

g.n. [Trin. Bot. Gard. Herb. 12609] (Ny, | R); N. L. Britton 2595 
(N, R, W--11944hh); W. E. Broadway 2562 (Mu), sen. (Trin. Bot. 
Gard. Herb. 3505] (B, R); R. L. Brooks s.n, [Trin. Bot. Gard. 
Herb. 12655] (N)3 Crosby 1 (N); H. M. Curran 3 (F-52575, N, W— 
920310); Curran & Haman 1343 (N); F Fendler 1016 (Bm, Ed, Ed, Ed, 
K, Pst Ph)j Re | Re Os Marshall s.n. (Trin. Bot. Ga ce Herb. 12650] 


tte, W—-132757) COLOMBIA: Rapes: Haught Ws (N, | = 
1709621). Chocé: Forero & Gentry 79 (N). Magdalena: Romero- 
Castafieda 9018 (N). Narifio: Dryander 2613, in part (N, W— 
1838212); R. Espinosa E.2959 (N); Romero-Castafieda 5309 (N). 
Valle del Cauca: Breteler ler 5178 (W--2583203a); Dryander der 2613, in 
part (N). Department undetermined: Lehmann B.T ar (kh, “ie, ‘N.-V)'. 
VENEZUELA: Delta Amacuro: Curran & Haman aman 1275 (N re 12754 (B, r— 
559672, N, W--1043156); Gines 5131 (W--2167912); Ruiz-Terdn & 
Lé6 empet del be 9743 (Ac), 5 9TL7 (be he Sucre: Breteler 673 (w— 
25832lha), L677 (W--2583215a), 517 (W—2583351a, W—2583352a) ; 
W. E. Broadway 528 (N, W—1188039). GUYANA: Archer 2625 (Ar— 
12015, W—1663250) ; Je S. de la Cruz 1090 (N, W--1069953) , 363 
Ca—300600, E—-917780, F--SbLIh0, N); S. G. Harrison 1534 (N), 
1596 (N), 1673 (N), 1716 (N); A. S. Hitchcock 16565 (N, S, W— 
105867) ; Irwin 270 (W--2172701); J Jenman 1,869 (C, N), 5468 (Bn, 
K, N); Leechman ki 7 (N); Robertson & Austii Austin 310 (N) ; Rich. S Schom- 
burgk 85 (Bn, By Cb, Cb, Cl, N, r Po, ts SURINAM: Flor—_ 
schutz & | inueciite 1927 (ND; Lanjouw "646 [photo 153] (N, Ut); 
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Lanjouw & Lindeman 1352 (N, Ut--17660b), 1517 (N), 1518 (N), 1520 
(N), 1521 (N); Moldenke & Moldenke 19586 (Es, F, Fy, Le, Mg, Mr, 
N, No, Ot, S, Sm, Ss, Vi); Stahel s.n. Ram isopeeubes 2, 1934] (N, N, 
N, N, N, N). FRENCH GUIANA: W. E. Broadway 691 (N, "W—1068859) 3 
Hal1é 1043 (N, P); Herb. Barbier s.n. [Guyane] (W--1123312). EC- 
UADOR: Bolivar: E. L. Little 6750 [Herb. U. S. Forest Serv. 
98495] (N). El Oro: | R. Espinosa E.2)1h (N), 2450 (N); A. Se 
Hitchcock 2110) (N). “Esmeraldas: " J&tiva & Epling 1176 (N, W-- 
2534040), 2120 (N, S, W--3600727); E. L. Little 6363 [Herb. U.S. 
Forest Serv. ve 9822] (ca—1hh9728, It, N), 6363 (Herb. U. S. For- 
est Serv. 2922] (W--1859876) ; Little & Dixon 21220 (N, W-— 
264953). Guayas: Asplund 15221 (N, S), 18188 (Ca--1h)9711, N, S, 
W--2652)3) Humboldt & Bonpland s.n. [Guayaquil] (N—photo of 
type, P--isotype, P--isotype, P--isotype, P--isotype, N=--photo of 
type); E. L. Little 6750 [Herb. U. S. Forest Serv. 96495] (Ca— 
1449729, W--1954859); Mille 87 (N); Schimpff 379 (B, B, Cb, Cb, 
E--108836h, W--1619,55). Province undetermined: Rimbach 5h [Yale 
Herb. 207171 (Ca—-501845, Du--2238)6, F—-690258). GALAPAGOS IS- 
LANDS: Charles: A. Stewart 3267 (Bi, E—-817127, Gg--31352, N, W— 
921580) . ‘Seymour? E. W. Elliott son. [195] (W--156L,050) . Santa 
Cruz: Schimpff 30 (By Bn, Cb, E--10722h7, Gg—2124)3, N, P, S, 
Ut). PERU: Pancho Teland ftumbeal: Vargas Alvarez 39 renee 26 nil 
(N, Ws), 45 [tree 26 T] (N, Ws). BRAZIL: Amazénas: Black )8-3236 
(nN). Bahia: Belém & Pinheiro 3039 (Ld, N); Liitzelburg 32ha (Mu). 
parennee Ducke SU05 (N); Frées s 1818 cn) Para: Black )8=3237 


42567, Ga—-l727h9 “Wou22 252781). MARAJO “ISLAND: Black 18-327 
(Be--37915, Ca--72920, Ca--MO72920, Ut-—-7081b). CULTIVATED: 
Guyana: Mell & Mell 2h8 (N, W--181570) . 


AVICENNIA LANATA Ridl. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1068 [1050] (1932) and 5h (2): 76. 193; Navalkar, 
Journ. Bombay Nat. Hist. Soc. 53: 31. 1956; Bascope, bernardi, 
Jorgensen, Hueck, & Lamprecht, Inst. Forest. Latinoam. Invest. Cap- 
ac. Descrip. Arb. Forest. 5, ed. 1, 13. 19593 R. Good, Geogr. Flow. 
Pl. 240. 1964; Burkill, Dict. Econ, Prod. Malay Penins. 1: 275 & 
277. 1966; Moldenke, Phytologia 15: 75. 1968; Corner & Watanabe, 
Illustr. Guide Trop. Pl. 750. 1969; Tan & Keng, Journ. Singapore 
Nat. Acad. Sci. 1 (3): 8—29. 1969; Bascope, Bernardi, Jorgensen, 
Hueck, & Lamprecht, Inst. Forest. Latinoam. Invest. Capac. Descrip. 
Arb. Forest. 5, ed. 2, 13. 19703; V. J. Chapm., Trop. Ecol. 11: 5, 
fig. 3. 19703 Anon., Biol. Abstr. 52 (1): BASIC. S.22. 19713 
Korr, Hiol. Abstr. 52: 7887. 1971; Moldenke, Fifth Summ, 1: 303 & 
393 (1971) and 2: 792 & 839. 19713 Balgooy, Pacif. Pl. Areas 3: 
243. 19753 Moldenke, Phytologia 32: 362 & 51 (1975) and 33: 260. 
1976. 

Additional illustrations: Corner & Watanabe, Illustr. Trop. Pl. 
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ADDITIONAL NOTES ON THE ERIOCAULACEAE. LXII 


Harold N. Moldenke 


PAEPALANTHUS STEGOLEPOIDES Moldenke 
Additional bibliography: Moldenke, Phytologia 33: 202. 1976. 
Additional citations: VENEZUELA: Bolfvar: Steyermark & Wurdack 
822 (N); Wurdack 34315 (N—type). 


PAEPALANTHUS STEGOLEPOIDES var. ACUTALIS Moldenke, Phytologia 15: 
463. 1968. 

Synonymy: Paepalanthus stegolepoides var. actualis Moldenke 
apud Hocking, Excerpt. Bot. A.13: 506, sphalm. 1968. 

Bibliography: Hocking, Excerpt. Bot. A.13: 506. 1968; Moldenke, 
Biol. Abstr. 9: 325. 1968; Moldenke, Phytologia 15: 63. 1968; 
Moldenke, Résumé Suppl. 16: 6 (1968) and 18: 13. 1969; Moldenke, 
Fifth Summ. 1: 167 (1971) and 2: 591 & 958. 1971. 

Citations: BRAZIL: Amazénas: Maguire, Murga Pires, & Maguire 
60509 (N-type). 


PAEPALANTHUS STENOLEPIS Alv. Silv., Fl. Mont. 1: 43—h, pl. 22. 
1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 43—hh & 1h, pl. 22. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 1937; A. W. 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 
2: 184. 191; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 
1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 
211. 1949; Moldenke, Résumé 102 & 90. 1959; Moldenke, Fifth Summ. 
1: 167 (1971) and 2: 958. 1971. 

Illustrations: Alv. Silv., Fl. Mont. 1: pl. 22. 1928. 

This species is based on A, Silveira 801 from "Secus margines 
"‘capoeiras' prope Serrinha, inter Grdo-Mogol et Diamantina," Minas 
Gerais, Brazil, collected in July, 1926, and deposited in the 
Silveira herbarium. Silveira (1928) comments that the "Species ob 
forma bractearum involucrantium certe distinctissima". Thus far 
it is known only from the original collection. 


a |p lalinnald aaa Alv. Silv., Fl. Mont. 1: O—l2, pl. 
20. 1928. 

Bibliography: Alv. Silv., Fl. Mont. 1: 40—l2 & 1h, pl. 20. 
1928; Wangerin in Just, Bot. Jahresber. 57 (1): 477. 1937; A. W. 
Hill, Ind. Kew. Suppl. 9: 200. 1938; Worsdell, Ind. Lond. Suppl. 

2: 18). 1941; Moldenke, Known Geogr. Distrib. Erioc. 16 & 5h. 

1946; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 211. 
1949; Moldenke, Résumé 102 & 490. 1959; Moldenke, Fifth Sum, 1: 
167 (1971) and 2: 958. 1971. 

This species is based on A, Silveira 803 fram "In campis siccis 
argillosisque inter Itacambira et Juramento", Minas Gerais, Brazil, 
collected in July, 1926, and deposited in the Silveira herbarium. 
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On page 1h of his work (1928) Silveira cites the type locality 
as "prope Juramento". Thus far the species is known only from the 
original collection. 


PAEPALANTHUS STEREOPHYLLUS Ruhl. in Engl., Pflanzenreich 13 (l- 
30): 193. 1903. 

Synonymy: Paepalanthus stercophyllus Ruhl. ex Moldenke, Phyto- 
logia 31: 05, in syn. 1975. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 189, 
193, 19h, & 292. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Alv. 
Silv., Fl. Mont. 1: 222 & ih. 1928; Moldenke, Known Geogr. Dis- 
trib. Erioc. 16 & 54. 1946; Moldenke, Known Geogr. Distrib. Ver- 
benac., [ed. 2], 88 & 211. 199; Moldenke, Résumé 102 & 4,90. 
1959; Moldenke, Fifth Summ. 1: 167 (1971) and 2: 958. 19713 Mol- 
denke, Phytologia 25: 162 (1973), 31: 05 (1975), and 33: 145. 
1976. 

This species is based on Glaziou 1997) from "Biribiry, am 
Tombador auf trockenen Campos", Minas Gerais, Brazil, flowering 
in March, and deposited in the Berlin herbarium where it was 
photographed by Macbride as his type photograph number 1068. 
Ruhland (1903) says of it: "P. falcifolio valde affinis, cuius 
fortasse nihil nisi varietas est. Differt jam primo aspectu ab 
illa vaginis transverse truncatis, ore fasciculos complures 
(plerumque 3) ciliarum gerentibus, ibique semper plus vel mims 
hyalinis, nec brunneolis neque adeo perspicue nervosis. Bracteae 
involucrantes dilutius coloratae, et folia ramorum longius acum= 
inata." He cites only the type specimen, but Silveira (1928) 
cites A. Silveira 188 from the Serra da Raiz, Minas Gerais, col- 
lected in 1908. He asserts that the species is closely pelaeea 
to P. cabralensis Alv. Silv. -- for the differences he enumerates 
see my notes in this series under P. cabralensis. 

Citations: BRAZIL: Minas Gerais: Glaziou 1997) [Macbride 
photos 1068] (B—type, N--photo of type, N--photo of type, W-= 
photo of type, Z--isotype); Hatschbach & Ahumada 31688 (N, W— 
270669, Z). Ne Gar (ence okey oy 


PAEPALANTHUS STEYERMARKII Moldenke, Phytologia 2: 231, nom. md. 
1947; Fieldiana Bot. 28: 125—126. 1951. 

Bibliography: Moldenke, Phytologia 2: 381. 1947; Moldenke, 
Known Geogr. Distrib. Verbenac., [ed. 2], 6 & 211. 1995 Molden- 
ke, Fieldiana Bot. 28: 125—126. 1951; J. A. Steyerm., Fieldiana 
Bot. 28: 1158. 1957; Moldenke, Résumé 72 & 90. 1959; G. Taylor, 
Ind. Kew. Suppl. 12: 101. 1959; J. A. Steyerm., Act. Bot. Venez. 
1: 1 & 223. 1966; Moldenke, Fifth Summ. 1: 126 (1971) and 2: 

958. 1971. 

This species is based on J. A. Steyermark 59369, collected in 
sandy wet ground with Stegolepis 3 and Brocchinia on a large mesa 
on the Gran Sabana between Mission of Santa Teresita de Kavanayén, 
northwest of the Rfo Karaui, at an altitude of 1220 meters, Bolf- 
var, Venezuela, on October 2), 19h, and is deposited in the Brit- 
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ton Herbarium at the New York Botanical Garden. The species is 
apparently closely related to P, cristatus Moldenke, which dif- 
fers in its blunt brunneous involucral bractlets, larger recep- 
tacular bractlets which are long-villous over the entire back, 
larger cuneate sepals in the staminate florets, smaller and 
bearded sepals in the pistillate florets, the glabrescent leaves 
and peduncles, and other characters, 

Steyermark and his associates describe P, steyermarkii as 
"forming clumps, branched", "forming dense globular mounds 10 cm. 
across", or "forming large depressed-globose gray-green clumps 
0.5--2 m. in diameter", the leaves dusty-gray, and the heads gray 
or gray-white, growing in sandy scrub savannas. Maguire says 
that it is "common on drier sand on bush islands" and in Heliam- 
phora areas. Ruiz-Teran & Lépez—Palacios describe it as a 
"Hierba rosulada, ramificada. Hojas verde claras, blanco- 
pubescentes. Escapos de 2--3 cm. Capftulos hemisféricos, con 
involucro pardo y flores blancas a blanco parduscas", growing in 
"orillas de la carretera". I+ has been encountered at altitudes 
of 1000--1500 meters, flowering in October, December, and Febru- 
ary, fruiting in February. 

This plant greatly resembles Syngonanthus savannarum Moldenke 
in habit, but differs in having the pubescence of its leaves and 
peduncles spreading, while in Syngonanthus savannarum it is ap- 
pressed, and, of course, in the technical floral characters. 

Material has been misidentified and distributed in some her- 
baria as Syngonanthus steyermarkii Moldenke. 

Citations: VENEZUELA: Bolfvar: Koyama & Agostini 7435 (N); 
B. Maguire 3321 (Mu, N); Ruiz-Ter4n & Lépez-Palacios 11435 (Mi); 
Je A. Steyermark 59369 (N—type, S--isotype), 11128) (Ld); 
Steyermark & & Aristeguieta 6 (2); Steyermark, Smith, Smith, Dun- 
sterville, & -Dunsterville 105,73 (Ld) ; Steyermark, 5 Steyermark, 
Wurdack, Wurdack, & Wiehler 106650 (Ld). 


PAEPALANTHUS STRIATUS Ruhl. in Engl., Pflanzenreich 13 (4-30): 
149. 1903. 

Bibliography: Ruhl. in Engl., Pflanzenreich 13 (4-30): 128, 
1h9, & 292. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; Moldenke, 
Known Geogr. Distrib. Erioc. 16 & 5h. 196; Moldenke, Known 
Geogr. Distrib. Verbenac., [ed. 2], 88 & 211. 199; Moldenke, 
Résumé 102 & 490. 1959; Moldenke, Fifth Summ. 1: 167 (1971) and 
2: 958. 19715 Angely, Fl. Anal. & Fitogeogr. Est. S. Paulo, ed. 
¥) 652160 & Ind. 21. 1972. 

The Angely (1972) reference cited above bears a title-page 
date of "1970", but was not actually published until 1972. 

The species is based on Glaziou 799 and Schwacke 1912 from 
S80 Paulo, Brazil, the former from "Campos da Bocaina, in Gehtlz 
nahe den Quellen des Rio Parahyba", flowering in February, and 
the latter from "Serra da Bocaina", collected in flower in March 
of 1879, both deposited in the Berlin herbarium, where the Glaz- 
iou specimen was photographed by Macbride as his type photograph 
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number 1069. Ruhland (1903) cites only these two collections 
and comments that the "Species P. regali Mart. proxima esse vide- 
tur, sed statim forma bractearum involucrantium differt". The 
Glaziou cotype collection at Berlin bears a printed label in- 
scribed "Rio de Janeiro", but the collection was apparently ac- 
tually made in S%o Paulo. 

Citations: BRAZIL: Minas Gerais: Regnell II1.1800 (N, S). S&o 
Paulo: Glaziou 799) [Macbride photos 1069] (B--cotype, N-—photo 
of cotype, N-—-photo of cotype, W--photo of cotype, Z--cotype); 
Schwacke 1912 (B--cotype). 


PAEPALANTHUS STRICTUS Korn. in Mart., Fl. Bras. 3 (1): 319-320. 
1863. 

Synonymy: Dupatya stricta (Korn.) Kuntze, Rev. Gen. Pl. 2: 76. 
1891. Dupatya stricta Kuntze apud Durand & Jacks., Ind. Kew. 
Suppl. 1; imp. 1, 1h5. 1902. 

Bibliography: Korn. in Mart., Fl. Bras. 3 (1): 319--320 & 506. 
1863; Kuntze, Rev. Gen. Pl. 2: 746. 1891; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 2: 02. 189; Durand & Jacks., Ind. 
Kew. Suppl. 1, imp. 1, 145. 1902; Ruhl. in Engl., Pflanzenreich 
13 (b-30): 3, 184, 185, 28h, & 292. 1903; Alv. Silv., Fl. Mont. 
1: 187 & 1h. 1928; Ruhl. in Engl. & Prantl, Nat. Pflanzenfam., 
ed. 2, 15a: 41. 1930; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 
2, 145. 1941; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 2: 
402. 1946; Moldenke, Known Geogr. Distrib. Erioc. 16, 31, & 5h. 
19463 Moldenke, Known Geogr. Distrib. Verbenac., [ed. 2], 88 & 
211. 1949; Moldenke, Phytologia : 205. 1953; Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 3, 145. 1959; Moldenke, Résumé 102, 282, 
& 490. 1959; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 2: 
402. 1960; Moldenke, Fifth Summ. 1: 167 & 86 (1971) and 2: 958. 
1971; Moldenke, Phytologia 30: 95. 1975. 

This species is based on G. Gardner 5257 & 5258 from some— 
where in Minas Gerais, Brazil, deposited in the Berlin herbarium 
where the former was photographed by Macbride as his type photo- 
graph number 10650. Ruhland (1903) cites no other material, but 
Silveira (1928) cites A. Silveira 819 from Gr&o Mogol, Minas 
Gerais, collected in 1926. 

Additional & emended citations: BRAZIL: Minas Gerais: G. Gard- 
ner 5257 [Macbride photos 10650] (B--cotype, N--photo of cotype, 
N—photo of cotype, W--photo of cotype), 5258 (B--cotype, It— 
cotype) ; Maguire, Mendes Magalhdes, & Maguire 9223 (N, Zits 
MOUNTED ILLUSTRATIONS: drawings & notes by Kérnicke (B). 


PAEPALANTHUS STUEBELIANUS Ruhl. in Engl., Pflanzenreich 13 (l- 
30): 17h. 1903. 
Synonymy: Eriocaulon caulinum Pennell ex Moldenke, Résumé 
286, in syn. 1959, Eriocaulon grandis Pennell ex Moldenke, Ré- 
sumé 288, in syn. 1959. 
Bibliography: Ruhl. in Engl., Pflanzenreich 13 (l-30): 173, 
17h, & 292. 1903; Prain, Ind. Kew. Suppl. 3: 126. 1908; J. F. Mac- 
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br., Field Mus. Publ. Bot. 13 (363): 490 & 493. 1936; Moldenke, 
Known Geogr. Distrib. Erioc. 7 & 54. 1946; Moldenke, Known Geogr. 
Distrib. Verbenac., [ed. 2], 73 & 211. 1949; Moldenke, Résumé 8), 
286, 288, & 490. 1959; Soukup, Biota 5: 302. 1959; Tomlinson in 
C. R. Metcalfe, Anat. Monocot. 3: 180, 181, 18), 187, 188, & 191, 
fig. 38 A--C. 1969; Moldenke, Fifth Summ, 1: 12 (1971) and 2: 
496, 501, & 958. 1971; Moldenke, Phytologia 30: 83. 1975. 

Illustrations: Tomlinson in C. R. Metcalfe, Anat. Monocot. 180 
fig. 38 A--C. 1969. 

This species is based on Stiibel 19a from "Cuesta de Lejia, um 
Moyobamba", San Martin, Peru, deposited in the Berlin herbarium 
where it was photographed by Macbride as his type photograph num- 
ber 10651. Ruhland (1903) comments that "Primum speciem hance cum 
praecedenti [P. intermedius Kérn.] mihi ignota secundum descrip- 
tionem congruere censui. Sed caulis rigidus, folia rigida, pun- 
genti-acuta, non recurvata in nostra specie mihi nota insignia 
esse videntur. Neque species nostra Paepalantho Bongardii Kunth 
(sicut P. intermedius auctore Koernicke) habitu similis." He 
cites only the type collection, but Macbride (1936) adds Raimon- 
di s.n. [Laurel], Weberbaver 350, and Williams 7571 from the 
same department. 

The species has been collected on white sand, in open areas, 
in wet sandy barrens, in wet Sphagnum over sand, and in seepage 
areas on exposed hillsides, or even "locally frequent" in seep- 
ages, at altitudes of 2000--3250 meters, flowering in July. Col- 
lectors describe the plant as a dwarf herb, matting in saturated 
organic soil, the inflorescences capitate, the heads and flowers 
white. 

The cheironymous Eriocaulon caulinum is apparently based on 
F. W. Pennell 15756 and E. grandis on F. W. Pennell 15770 in the 
Britton Herbarium. 

Material of Paepalanthus stuebelianus has been misidentified 
and distributed as P. intermedius Korn. in some herbaria. Hutch- 
ison & Wright 5543 is said to be also represented in the herbaria 
of the Field Museum (Chicago), Missouri Botanical Garden (St. 
Louis), Kew, Paris, University of Michigan, Komarov Botanical In- 
stitute (Leningrad), and Museo de Historia Natural (San Marcos, 
Peru), but I have not as yet seen these specimens. 

Citations: PERU: Amazonas: Hutchison & Wright 5518 (Mu, N); 

F. W. Pennell 15756 (N, W—2299h16), 15770 (N, W-—-2299)17); Ll. 
Williams 7571 (W--15),0266) ; Wurdack 1337 (S, W—-2)03683), 1358 
(W—2)03685), 1741 (N, W—2h03695). San Martin: Stubel 19a 
[Macbride photos 10651] (B--type, B--isotype, N--photo of type, 
N--photo of type, W--photo of type). 


PAEPALANTHUS SUBCAULESCENS N. E. Br., Trans. Linn. Soc. Lond. 
Bot., ser. 2, 6: 71. 1901. 
Synonymy: Paepalanthus subacaulescens N. E. Br. ex Moldenke, 
Known Geogr. Distrib. Erioc. 6, 5h, & 60, sphalm. 196. 
[to be continued] 


HYBRID HIBISCADELPHUS (MALVACEAE) FROM HAWALL 


Ken Baker and Suzy Allen 
Mauna Loa Field Station 
Hawaii Volcanoes National Park 
Hawaii 


Numerous trees which have been found to be intermediate in 
certain flower and leaf characteristics between two rare, endemic 
Hawaiian species, Hibiscadelphus giffardianus Rock and H. huala- 
laiensis Rock, are growing under cultivation within Hawaii Volca- 
noes National Park and elsewhere in Hawaii. 

Our analyses of the putative hybrids demonstrate the trees 
are crosses between the two species and we choose to name them 


HIBISCADELPHUS X PUAKUAHIWI K. Baker and S. Allen, Hybrid novum. 


Diagnosis holotypi: Arbor Hibiscadelphus giffardianus Rock 
X Hibiscadelphus hualalaiensis Rock ad 13 m alta est; foliis 
orbicularibus vel cordatii subacuminatis; floribus convolutis 
tubulosis ad apicem apertii, magenta vel viridi-maculatis; caly- 
cibus saccatis 2-5 fidis; 4-7 bracteis liberis ad 16 mm longis. 

Holotypus: HAWAIIAN ISLANDS: Hawaii: Hawaii Volcanoes 
National Park, Kipuka Ki, 4300' elevation, cultivated Fl hybrid, 
tree No. KK-HX-l1, ca. 13 m high, 15 years of age. November 3, 
1975. K. Baker and S. Allen, No. 101 (BISH). 

Epithet: Hawaiian language pua meaning “flower, progeny of, 
or derived from" and kuahiwi from “hau kuahiwi" the Hawaiian 
common name for any tree of the genus Hibiscadelphus., The hybrid 
name puakuahiwi is intended, therefore, to mean a "flower derived 
from species of hau kuahiwi." 
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STUDIES IN THE EUPATORIEAE (ASTERACEAE). CLVII. 
A NEW GENUS, REVEALIA FROM MEXICO 


R. M. King and H. Robinson 
Smithsonian Institution, Washington, D.C. 20560 


The generic revisions of the Eupatorieae for 
Mexico have been considered complete but a totally 
undescribed taxon has been collected recently in 
Guerrero by Drs. James Reveal and R. C. Broome with a 
group from the University of Maryland, College Park. 
The region is in the Sierra Madre del Sur, an area that 
has proven very floristically rich, and which is 
adjacent to regions where George B. Hinton made many of 
his collections. 

The new genus cannot be mistaken for any of the 
previously known genera of the tribe though there is 
a vegetative habit resemblance to Oxylobus arbutifolius 
(H.B.K.) A. Gray but no close relationship. Actual 
relation can be seen in details of the anthers. The 
pollen is unusually large at 30, in diameter and the 
median exothecial cells often have transverse walls 
without thickenings. Both characters are unique in 
the Eupatorieae to the group of genera including 
Cronquistia and Carphochaete. The new genus also shows 
the terete branches of the style with stigmatic Lines 
toward the inside. The style type has previously been 
regarded as unique to Carphochaete, but the stigmatic 
lines do not reach near the tip of the style branch as 
in Carphochaete. The pappus and achene of the new 
genus are more similar to Cronquistia. The base of 
the style is distinctly enlarged which contrasts with 
Cronquistia but the enlargement is not as great as in 
arphochaete. 

he new genus differs from both Cronquistia and 

Carphochaete in a few features such as habit and the 
obtuse anther appendage without an apical notch. The 
Most important difference is the presence of hairs on 
the inner surface of the corolla. In this trait the 
new genus is most similar to Stevia. The heads of 
Revealia also show asymmetry of the peripheral flowers 
which have the three outer lobes longer, a character 
also in some species of Stevia. In precise relationship 
Revealia seems to diverge from between Carphochaete 
and Cronquistia and the features in common with Stevia 
might be parallelisms. 


Revealia stevioides R.M.King & H.Robinson, n. gen 
et sp (Eupatorieae steracearum. Plantae frutescentes 
patentes usque ad 0.3 m altae, ramis patentibus dense 
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erecte ramulosis. Caules teretes vel subangulares 
virides minute rubro-puberuli, internodis plerumque 
5-20 mm longis. Folia opposita sessilia anguste 
oblonga plerumque ca. 12 mm longa et 3-4 mm lata 
Carnosa supra et subtus glandulo-punctata margine 
sparse minute puberula, nervis secundariis Longitud- 
inalis submarginalis indistinctis. Capitula in apicem 
ramularum solitaria, ca. 2 em alta, pedicellis brevibus 
3-10 mm longis; squamae involucri ca. 1O eximbricatae 
biseriatae ca. 7 mm longae 3-4 mm latae margine distincte 
Scariosae apice abrupte mucronatae extus glandulo- 
punctatae subtiliter-multistriatae; flores ca. 10 in 
capitulo; corollae purpureae ca. 18 mm longae anguste- 
infundibulares extus glanduliferis, faucis intus 
haircuts, Wobis Saints papi] losis’ extus lacvibusy 
lobis 3 exterioribus lLongioribus ca. 5.5 mm longis, 
Lobis*anterLoribus*ca: 4 mm Longis; £ilamentalinvparte 
superiore incrassata ca. 0.4 mm longa, cellulis 
oblongis, parietibus leniter annulate ornatis; thecae 
ca. 2.5 mm longae base breviter productae rotundatae, 
cellulis exothecialibus parietibus transversalibus in 
parte non noduliferis; appendices breviter ovatae 
obtusae tenues ca. 0.45 mm latae et 0.35 mm longae 
margine minute crenulatae; basi stylorum distincte 
nodulosi glabri; appendices stylorum teretes dense 
papillosae, lineis stigmaticis in superficiis inter- 
ioribus. Achaenia prismatica ca. 7 mm longa 5-costata 
in costis minute setifera; carpopodia brevia, cellulis 
minutis incrassatis ca. 6-seriatis; pappus brevis 
coroniformis ca. 0.4 mm longus laceratus. Grana 
pollinis ca. 30-32y diam. breviter spinosa. 

Species typica: Revealia stevioides R.M.K et H.R. 


TYPE: MEXICO: Guerrero: Sierra Madre del Sur, along the 
Millpillan-Atoyac road via Puerto del Gallo, about 

60.5 miles northeast of Atoyac and 6.5 miles northeast 
of Puerto del Gallo, on steep rocky slopes and cliff 
faces, associated with numerous shrubs and scattered 
trees at about 10,500 ft elevation. Low spreading 
shrub to 3.0 m high with long, spreading branches; 
flowers purple;  L9 October 975. Reveal et; al 4389 
(Holotype US). 
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GUERRERO: Sierra Madre de) Sur, along the Milpillas- 
Atoyac road via Puerto del Gallo, 


UNITED States 


2773400 fms Kova Kars Pen 


NATIONAL HERBARIUM 


Revealia stevioides R.M.King & H.Robinson, 
Holotype, United States National Herbarium. Photos 
by Victor E, Krantz, Staff Photographer, National 
Museum of Natural History, 
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Revealia stevioides R.M.King & H.Robinson, 
enlargement of head. 


STUDIES IN THE EUPATORIEAE (ASTERACEAE). CLVIII. 
A NEW GENUS, ADENOCRITONIA FROM JAMAICA. 


R. M. King and H. Robinson 
Smithsonian Institution, Washington, D.C. 20560 


In 1971 C. D, Adams named a new variety pubescens 
for Eupatorium critoniforme. The latter species 1s an 
endemic of Jamaica now placed in the genus Urbananthus. 
The species is closely related to Critonia as suggested 
by the name. Material of the new variety was seen 
some time ago and it lacks the low attachment of the 
anther filaments that is characteristic of Urbananthus. 
More recent examination of typical material and of one 
older collection cited by Adams show that the variety 
is actually a very distinct persistent entity in 
Jamaica. 

The new genus is most notable for the numerous 
glandular punctations on the leaves. Such punctations 
are characteristically absent from the leaves of 
Critonia, Urbananthus and Critoniadelphus where internal 
Tacticifers are often present. In this character the 
new genus resembles such critonioid genera as Fleisch- 
manniopsis of Mexico and Central America but the 
Jamaican plant is in aspect decidedly more similar to 
Critonia. Fleischmanniopsis is closer to Koanophyllon 
and differs especially in the more thyrsoid-paniculate 
inflorescence. A useful distinctive feature of the 
new genus is the many series of involucral bracts at 
the base of the head. Also, the genus has glands on 
the corolla lobes and a short truncate anther appendage, 
neither character being found in Critonia. 


Adenocritonia adamsii R. M. King et H. Robinson, gen. 
et sp. nov. (Eupatorieae) Asteracearum, 
syn. Eupatorium critoniforme var. pubescens C. D. Adams 


Phytologia 21:408-409. 1971. 


Plantae frutescentes usque ad 3.5 m altae pauce 
ramosae. Caules teretes leniter striati sparse minute 
puberuli. Folia opposita, petiolis ca. 2.5 cm longis; 
lamina ovata 10-14 cm longa et 4-5 cm lata base et 
apice anguste acuminata margine integra vel serrata 
supra glabra subtus glandulo-punctatis, nervis secund- 
ariis paucis sensim valde ascendentibus subtrinervatis. 
Inflorescentiae subcymosae 9 cm altae et 18 cm latae; 
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ramis dense corymbosae, ramulis dense minute puberulis. 
Capitula plerumque 2-3 in fasciculis; squamae inferiores 
3-4-seriatae congestae patentes persistentes lLatae 
ovatae 0.7-1.5 mm longae subacutae; squamae superiores 
3-4-seriatae 12-15 erectae facile deciduae ovatae vel 
oblongae 2-4 mm longae apice anguste rotundatae extus 
stramineae glabrae vel glandulo-punctatae. Flores 5 in 
capitula; corollae albae? tubulares ca. 4 mm longae 
base leniter inflatae, cellulis plerumque elongatis, 
Parietibus sinuosis, lobis 5 brevibus ca. 0.25 mm 
longis et latis lLaevibus extus glanduliferis; filamenta 
sub medio corollae inserta; filamenta in parte super- 
iore angusta ca. 300u longa; thecae ca. 1 mm longae, 
cellulis quadratis vel brevioribus; appendices breves 
truncatae ca. 170y latae et 70, Llongae; basi stylorum 
non incrassati glabri; appendices stylorum apice 
distincte clavatae. Achaenia prismatica 2.0-2.5 mm 
longa 5-costata plerumque glabra superne in costis 
pauce glandulifera; carpopodia superne non abrupte 
demarcata, cellulis 8-9-seriatis inferne quadratis vel 
rotundatis, parietibus incrassatis; setae pappi 30-35 
uniseriatae apice non incrassatae plerumque tenues, 
cellulis apicalibus acutis. Grana pollinis ca. 20u 
diam. breviter spinosa. 

Species typica: Adenocritonia adamsii R.M.K. & H.R. 


TYPE: JAMAICA: Portland: near site of Nanny Town, in 
gorge of the Stony River. Elevation 1700-1900 ft. 
July 26, 1967. George R. Proctor 28401 (Holotype 
US ;, 1LsoetypelJ):, Paratype: sa s0PaslsoO) UGhae 
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Adenocritonia adamsii R.M.King & H.Robinson, 
Holotype, United States National Herbarium. Photos by 
Victor E. Krantz, Staff Photographer, National Museum 
of Natural History. 
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Adenocritonia adamsii R.M.King & H.Robinson, 
enlargement of heads. 


THREE NEW ASTERACEAE FROM GUERRERO, MEXICO 


Harold Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560. 


During October 1975 a group of botanists from the 
University of Maryland and from Kew including James 
Reveal, C.Rose Broome, K.M.Peterson and R.M.Harley 
collected along the Milpillas-Atoyac road in central 
Guerrero, Mexico. Among the specimens collected were 
the following three new species of Asteraceae belonging 
to the tribes Heliantheae and Liabeae. Two of the 
new species have also been found represented by un- 
named George B. Hinton material from northwestern 
Guerrero. 


Montanoa revealii H.Robinson, sp. nov. 

Plantae arborescentes usque ad 10 m altae laxe 
ramosae, Caules quadrangulares sparse puberuli. Folia 
opposita, petiolis ad 5.5 cm longis tenuibus; laminae 
ovatae vel quinquangulares plerumque 9-12 cm longae et 
5-10 cm latae base obtusae vel subtruncatae apice 
anguste acuminatae margine serrulatae et 0-2 dentatae 
fere ad basem trinervatae supra in nervis et subtus in 
nervis et nervulis minute puberulae. Inflorescentiae 
corymboso-paniculatae ca. 15 cm latae et 12-15 cm 
altae, pedicellis 10-15 mm longis dense hirsutis. 
Capitula ca. 8 mm lata sine radiis ca. 7 mm alta. 
Squamae involucri exteriores 5 virides late ovatae 
3-4 mm longae breviter acutae extus dense puberulae, 
squamae involucri interiores et paleae immaturae 
nigrae 4-5 mm longae base late ovatae superne subulatae 
anguste acuminatae apice argute spinosae extus sparse 
puberulae margine dense fimbriatae. Flores radii 3-5 
albi extus puberuli sparse glanduliferi, tubis ca. 2.5 
mm longis, lLimbis ellipticis ca. 15 mm longis et 8 mm 
latis; flores disci ca. 20-25; corollae ca. 5 mm longae 
extus dense hirtellae, tubis 1.5 mm longis, limbis ca. 
3.5 mm longis cylindricis, lobis ca. 0.8 mm longis vix 
longioribus quam latioribus; thecae antherarum ca. 1.5 
mm longae nigrescentes, appendices ovatae ca. 0.7 mm 
longae nigrescentes; grana pollinis ca. 30, diam. 
hispidula. Achaenia glabra immatura. 

TYPE: MEXICO: Guerrero: Sierra Madre del Sur, 
along the Milpillas-Atoyac road via Puerto del Gallo, 
about 42.5 miles southwest of Mexico Highway 95, 11.5 
miles southwest of Filo de Caballo and 6.3 miles 
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southwest of Carrazal del Bravo, in mixed deciduous 
forest on the slopes and in gulches at about 8500 feet 
elevation. Large tree up to 15 m tall; flowers white. 
October 16, 1975. Reveal, Peterson, Harley & Broome 
4233 (Holotype US, 1sotypes K, MEXU). Guerrero: 
Galeana, Piedra Ancha-Tres Cruces, 2500 m, Oak Forest. 
Tree 10 m high, flower white. December 25, 1939. 
Hinton et.al, 125395 (US). Additional notes with jibe 
holotype say, "This is a large, open spreading tree 
with a thin girth but long, stoutish, spreading 
branches which harbored numerous clusters of flowers 
and leaves. The trees were locally common, in moist 
soil in an area of dense forest of mixed deciduous 
trees. It grew with Miconia aff. glaberrima, Castilleja 
sp., Croton sp., Styrax sp., Lopezia miniata, Dahlia 
tenuicaulis, and several low herbs. 

Some of the distinctive features of the species are 
the simple inornate petioles, the ovate to pentangular 
leaves, the nearly glabrous leaf surfaces, the only 3-5 
rays per head and the densely pubescent disk corollas. 
Closely related are M. subtruncata A.Gray and M. hexa- 
gona B.L.Robinson & Greenman which have more rays and 
pubescent leaf surfaces. Another close relative, 

M. karwinskii DC. (including M.olivae Schultz.Bip. and 
M. affinis Blake) can be distinguished by tendency for 
the trinervate condition to be exposed or projecting 
at the base of the leaf blade. From the immature 
appearance of the paleae and from the relationships of 
the species the paleae probably are the type that 
would enlarge into obovate truncate structures. 


Rumfordia revealii H.Robinson, sp. nov. 

Plantae frutescentes usque ad 7 m altae laxe 
ramosae. Caules hexagonales glabescentes ad nodos 
hirsuti. Folia opposita, petiolis 1-4 cm longis late 
alatis; laminae ovatae usque ad 25 cm longae et 12 cm 
latae base obtusae sensim in petiolis decurrentes 
margine dense serrulatae apice breviter acuminatae 
supra sparse pilosae, cellulis pilorum basilaribus 
brevibus incrassatis apicalibus pertenuibus, subtus 
sparse hirtellae in nervis et nervulis hirsutae, nervis 
secundariis pinnatis. Inflorescentiae corymboso- 
paniculatae ad 30 cm latae, pedicellis ad 4 cm longis 
dense hirsutis. Capitula ca. 1 cm latae et altae. 
Squamae involucri exteriores 5 uniseriatae obovatae 
ca. 1 cm longae apice obtuse acutae extus sparse 
puberulis, nervis in parte hirtellis; squamae involucri 
interiores et paleae exteriores immaturae virides base 
ovatae apice acuminatae superne et margine hirtellae 
extus dense glanduliferae. Flores radii ca. 12 flavi, 
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tubis ca. 2.5 mm longis dense hirsutis, limbis anguste 
ellipticis ca. 13 mm longis et ca. 4 mm latis extus 
fere glabris. Flores disci ca. 70; corollae ca. 4.5 
mm longis, tubis 1mm longis dense hirsutis, limbis 
glabris, lobis ca. 1 mm longis vix longioribus quam 
latioribus; thecae antherarum 1.5 mm longae pallidae; 
appendices anguste ovatae ca. 0.7 mm longae; grana 
pollinis ca. 25, diam. hispidula. Achaenia immatura 
glabra exteriorius gibbosa. 

TYPE: MEXICO: Guerrero: Sierra Madre del Sur, 
along the Milpillas-Atoyac road via Puerto del Gallo, 
about 40.5 miles southwest of Mexico Highway 95, 9 
miles southwest of Filo de Caballo and 4.3 miles 
southwest of Carrazal del Bravo, in wooded forests 
south of the road, associated with Quercus and Pinus 
at about 9000 feet elevation. Shrub to about 7 m tall. 
October 16, 1975. Reveal, Peterson, es & Broome 
4225 (Holotype US, isotypes K, “K, MEXU). Itional notes 
with the holotype, "This was an ince shrub in the 
pine-oak forest, and it grew on the forest floor in 
open places where + sunny. Associated species include 
Miconia aff. glaberrima, Tibouchina sp., Cuphea busta- 
manta, Salvia sp., Geranium sp., Archibaccharis 

sescenticeps iceps and Bomarea hi ntella. 

In appearance the new Specles is near R. floribunda 
DC. but it is clearly distinct in the pinnate venation 
of the leaves. The pedicels also seem more densely 
hirsute and the Limbs of the disk corollas seem more 
glabrous. The rays are not as broad or as pale as in 
R. floribunda but the heads of the new species are 
not completely matured and some parts may not be com- 
pletely expanded. 


Sinclairia broomei H.Robinson, sp. nov. 

Plantae scandentes usque ad 10 m longae epiphyt- 
icae laxe ramosae. Caules quadrangulares subglabri 
lactiferi. Folia opposita, petiolis 2.0-3.5 cm longis 
tenuibus; laminae latae ovatae vel subtriangulares 
9-10 cm longae et latae base subtruncatae trinervatae 
apice abrupte breviter acuminatae margine minute dense 
mucronate denticulatae supra glabrescentes in nervis 
minute puberulae subtus canescentiter floccoso-toment- 
osae in nervis et nervulis sparse hirsutae fulvae. 
Inflorescentiae corymboso-paniculatae usque ad 35 cm 
latae, ramis sparse distincte hirsutis, pedicellis 
plerumque 1-10 mm longis hirtellis. Capitula per 
anthesin ca. 1 cm alta et 5 mm lata. Squamae involucri 
ca. 18-22 triseriatae inaequales 1.5-6.0 mm longae 
1.0-1.5 mm latae ovatae vel oblongo-lanceolatae exter- 
iores extus dense puberuli interiores papyraceae 
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breviter acutae extus minute puberulae vel subglabrae; 
receptacula glabra. Flores radii ca. 4 flavi subglab- 
rae, tubis 4-5 mm longi tenuibus, limbis anguste 
ellipticis 8-9 mm longis 1.5-2.0 mm latis. Flores 
disci 5-10; corollae flavae ca. 9 mm longae anguste 
infundibulares inferne glabrae, lobis ca. 3 mm longis 
et 0.6 mm latis superne extus dense puberulis; thecae 
antherarum ca. 3 mm longae pallidae; appendices oblong- 
ae ca. 0.4 mm longae; grana pollinis ca. 33, diam. set 
30n alta. Achaenia prismatica 1.5 mm longa vel 
longiora in vittis 4 dense setifera; setae pappi ca. 
40 plerumque 7-8 mm longae, scabrae, seriebus exter- 
ioribus subsquamiformibus ca. 0.5 mm longis. 

TYPE: MEXICO: Guerrero: Sierra Madre del Sur, 
along the Milpillas-Atoyac road via Puerto del Gallo, 
about 47 miles southwest of Mexico Highway 95, 16 
miles southwest of Filo de Caballo and 10.4 miles 
southwest of Carrazal del Bravo, 12.4 miles northeast 
of Yerba Santa, in forest associated with mixed decid- 
uous trees. Liana growing on a large oak tree; milky 
juice present. October 17, 1975. Reveal, Peterson, 
Harley & Broome 4267 (Holotype US, lsotypes K, MEXU). 
Guerrero: Mina, Cerro Azul, 2550 m, Oak and pine 
forest, clamering shrub 10 m, hanging on tree; sap 
milky. Flower yellow. December 4, 1939. Hinton et. 
al, Uk95n CUS): i 

The new species keys to S. liebmannii (Klatt) 
Schultz.Bip. ex Rydb. in the key of Rydberg (1927). 
Only one head of the latter species has been seen but 
a number of differences are obvious including the 
striated phyllaries and the whole surface of the achene 
being setiferous. Actually, closest relation seems to 
be to S. discolor Hook. & Arn. which supposedly occurs 
in western Mexico but which is most common in Central 
America. The new species differs from S. discolor by 
the setiferous achenes, the firmer more pointed inner 
phyllaries, the scattered coarse hairs on the branches 
of the inflorescence, the more sordid grayish color of 
the leaf undersurfaces and the generally broader leaf 
blades. The achenes are young in both specimens of 
the new species, but the setae on the sides seem to be 
in distinct zones. Such achenes have not been seen in 
any other species of Sinclairia. 


Literature 


Rydberg, P. A. 2927., (Carduales), Carduaceac™ lvabeacs 
North American Flora 34 (4): 289-301. 
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Enlargements of heads. Upper left: Montanoa 
revealii. Upper right: Rumfordia revealil. Bottom: 


Sunelaninta Droome ll. 


CONARDIA, A NEW MOSS GENUS FOR HYPNUM COMPACTUM 


(HOOK. ) C, MULL. 


Harold Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560. 


During studies of the Brachytheciaceae of North 
America (Robinson, 1962) no effort was made to treat 
the moss once known as Hypnum compactum (Hook. ) C. Mill. 


which was then generally regarded as an ee 
Since that time there has been a growing tendency to 


resurrect the combination Rhynchostegiella compacta 
(Hook. ) Loeske for the moss and to treat the species 
as a member of the Brachytheciaceae. Some recent 
illustrations emphasize the most elongated forms of 
the operculum but these are still far shorter than the 
form found in Rhynchostegiella. There has been no 
evident resistance among bryologists to the recent 
generic placement in spite of the lack of the primary 
generic character. It seems time to properly analyse 
the species and to reassert the belief that there are 
no true Rhynchostegiella species in North America and 
only one rather atypical species in tropical America. 
In an effort to determine the reasons for the 
placement of Hypnum compactum in Rhynchostegiella the 
original publication of Loeske (1970) has been exam- 
ined. Loeske says only the following in the midst of 
a commentary in Brachythecium, ". . . Br. densum, das 
mit Amblystegium compactum (C.M#11.) Br.eur. identisch 
ist, wie H.N.Dixon nachwies, und zu dem ich auch 
Eurhynchium ticinense Kindb. als Synonym ziehe. Doch 
hat Kindberg die Verwandtschaft ann&hernd am besten 
erkannt, denn das Moos zeigt mir bei der Vergleichung 
die meisten Verwandtschaften mit Rhynchostegiellen und 


ich bezeichne es daher als Rhynchostegiella compacta 
(C.Mi#11.). Bei Amblystegium ist das Moos so wenlg 
wie bei Brachythecium zu halten.' The Loeske conclu- 
sion seems to be based on a superficial impression of 
the brachytheciaceous nature of the moss and the 
generic placement amounts to nothing more than putting 
a small moss in a genus of small mosses. 

The genus Rhynchostegiella is notable for the 
small size of its vegetative parts and for the small 
capsules on short setae. All species have a long 
slender rostrate operculum and most have densely 
papillose setae. Hypnum compactum is also usually a 
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small moss but has slender smooth setae. The operculum 
is highly conical or short-acuminate. Often the costa 
of the leaf and sometimes the adjacent lamina bear 
rhizoids or propagula, features not found in other 
species placed in Rhyncostegiella. 

Relationships of Hypnum compactum are not clear. 
The distinctive propagula are not found in other 
genera of either the Brachytheciaceae or the Ambly- 
stegiaceae. The one genus with propagula that has 
been placed in the Brachytheciaceae, Lepyrodontopsis, 
is ecostate and has other characters that caused E.G. 
Britton (1913) to transfer it to the Entodontaceae. 
The small teeth on the basal leaf margins of Hypnum 
compactum are reminiscent of teeth in the praca theee 
aceous Homalothecium nuttallii (Wils.) Jaeg. but there 
is nothing else to suggest close relationship. There 
are rhizoids on the leaves of the brachytheciaceous 
Tomenthypnum nitens (Hedw.) Loeske but again there is 
no other reason to closely relate the genus. On the 
other side rostrate or even highly conical opercula 
are apparently unknown in the Amblystegiaceae and the 
operculum of Hypnum compactum is definitely unlike 
any of the short stub-tipped forms seen in Amblystegium. 

I would conclude that Hypnum compactum should be 
placed in a separate genus and for the family place- 
ment I would rely on one of the characters that seems 
to have served best in the past. The dry capsule of 
Hypnum compactum is constricted rather strongly below 
the mouth and the entire lower length is usually 
narrowed. This is more like the typical form in the 
Amblystegiaceae but not as strongly curved. In the 
Brachytheciaceae the dry capsule usually remains 
rounded in the basal part and often has little or no 
constriction even at the mouth. 

The new genus is named in honor of the late 
Henry S. Conard whose useful keys to North American 
mosses are well known. 


Conardia H.Robinson, genus novum Amblystegiacearum. 

~ Plantae autoicae pleurocarpae flavovirentes 
parvae irregulariter ramosae, ramis saepe erectis 
dense caespitosis, rhizoidis plerumque densis rubes- 
centibus minute papillosis. Folia caulina patentia 
ovato-lanceolata vel lanceolata ca. 1 mm longa leniter 
vel valde acuminata margine subserrulata base valde 
saepe duplo vel reflexe serrata, costis angustis 
subpercurrentibus subtus saepe rhizoidiferis interdum 
propaguliferis; propagulis linearibus uniseriatis 
multiseptatis; cellulis lLaminarum sublinearibus pler- 
umque 8-10-plo longioribus quam latioribus, cellulis 
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basilaribus brevioribus oblongis vel rhomboideis, 
cellulis alaribus paucis subquadratis. Setae 1-3 cm 
longae laeves, thecae suberectae sine operculo plerum- 
que 1.5-2.0 mm longae oblongae vel subcylindricae in 
sicco distincte constrictae non arcuatae; annulus 
distinctus; operculum conicum raro subrostratum; 
peristomium duplex, ciliis brevibus vel rudimentis. 
Sporae plerumque 12-14, diam, 

Species typica: Hypnum compactum (Hook. ) C. M##ll. 


The genus contains the following single species. 


See 


Hypnum serpens var. compactum Hook. in Drummond, 
Musci Bor. Amer. ed. 1: n. 8. 1828. Hypnum 


compactum (Hook. ) C.Mi#1ll., Syn. 2: 408. 1851. 
Rhynchostegiella compacta (Hook. ) Loeske, Stud. 
Morph. Syst. Laubm. Pas £2 0 
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The Sisyrinchium of the Antilles 


Daniel B. Ward 


Department of Botany, Agricultural Experiment Station 
University of Florida, Gainesville, Fla. 


The genus Stsyrinchitum (Iridaceae) is well represented in 
continental North America, where regionally it produces difficult 
complexes of subtly intergrading species. To the southeast, on 
the extended archipelago that forms the West Indies, it is very 
nearly lacking. Only on certain of the islands of the Greater 
Antilles does the genus have representatives, and there as else- 
where the tenuous characteristics of its species have been a 
source of taxonomic and nomenclatural confusion. The time is not 
yet here when these problems can be wholly resolved, but the fol- 
lowing remarks may assist in narrowing the areas of uncertainty. 


Although these observations are oriented primarily toward a 
single species of Stsyrtnchtum found in Hispaniola and Cuba and 
closely related to plants of southern Florida and the southeastern 
United States, some prefatory comments may be appropriate as to 
three other species of these and nearby islands. 


North of the Antilles, on the Atlantic islands of Bermuda and 
the Bahamas, three species of Stsyrinchtum occur. On Bermuda an 
endemic species is locally very common; it is robust and ornamen- 
tal and is easily distinguished from all others in North America. 
This Bermuda plant was known to Linnaeus and correctly bears the 
name S. bermuditana L. (Ward, 1968). It is worth noting that this 
name has historically been given divers applications. Grisebach 
(1866) applied it to a plant of Cuba, while more recently Shinners 
(1957) assigned it to a species of northeastern North America (S. 
angustifoliwn Mill.) and Mosquin (1970) gave it an all-encompassing 
scope by including within it plants from Florida, Newfoundland, 
California, Alaska, and the Yukon Territory. 


A second, less well known Stsyrinchtum occurs southward, on 
Grand Bahama and Great Abaco, the northernmost islands of the 
Bahamas. It is wiry-stemmed, with narrow leaves that discolor in 
drying and persist in the field as a dense tuft of basal fibres. 
Britton & Millspaugh (1920) treated this plant (on the basis of 
the single collection known to them) as S. mtamiense Bicknell, 
although Bicknell himself remarked, “it does not fit very well." 
It does, however, seem indistinguishable from the northeastern 
coastal S. arenicola Bicknell and has recently been assigned to 
that species (Ward & Gillis, 1975). 
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A third species of Sisyrinchiwn, quite distantly related to 
the two species so-far discussed and to the one of principal 
interest in the present paper, has been obtained on Hispaniola 
and on the adjacent Bahaman island of Inagua. This species is a 
yellow-flowered representative of a predominately South American 
group that has been discussed by Shinners (1962) but was better 
understood, at least as to intrageneric placement, by O'Connell 
(1955). Its members are largely annual, while those of the North 
American section typified by S. bermudiana are short-lived peren- 
nials. The South American group is more explicitly set apart by 
an urceolate perianth (an adjective of qualified application, 
considering that the perianth tube is obsolete), short partially- 
free filaments, and abruptly tapering "crab-claw" spathe valves, 
in contrast to the rotate perianth, wholly-fused filaments, and 
long-tapering spathe valves of the typical North American Sisy- 
rinechium. Urban (1920) cited several collections of this South 
American annual group from grasslands above 1100 m. on Hispaniola, 
under the name S. mtcranthwn Cav. His reports were duplicated in 
part by Barker & Dardeau (1930) and by Moscoso (1943). Recent 
collections from the Dominican Republic have been made by A. H. 
Liogier (NY). What was probably the same plant was noted as a 
waif on Inagua, by Howard & Dunbar (1964). Although Shinners 
posited that this species should properly be called S. exile 
Bicknell, the name S. micranthuwn is older and is part of the same 
complex. As Howard & Dunbar have urged, further study of this 
"species" is needed. 


Finally, the Stsyrinchiwn of primary interest in the present 
paper, a southern extension of the large group of species repre- 
senting the genus in eastern North America, is found in the Antil- 
les only on the large islands of Hispaniola and Cuba. It seems 
probable that this antillean plant is not specifically separable 
from plants that occur in southern Florida, and that it is best 
treated under the name S. miamtense Bicknell. 


As noted, at a time when typification and morphological limits 
of Stsyrinchium bermudiana L. were less well understood, writers 
such as Grisebach (1866) applied this name to collections from 
Hispaniola and Cuba. A few other names, no more than four or five, 
were in occasional use in the eastern United States. In the last 
years of the nineteenth century, however, Eugene P. Bicknell, a 
New York lawyer as well as a skilled amateur botanist, adopted the 
genus Stisyrinchiwn for his special attention. Between 1896 and 
1904 he published descriptions of and gave names to 70 presumed 
species of this genus from within the United States and Canada. 
Although, other than in the Northeast, he worked entirely from 
herbarium materials and many of his names are patently synonymous, 
his keen eye and diagnostic pen have provided the base from which 
work in this genus must proceed. 
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In addition to Stsyrinchtum bermudiana L., four of Bicknell's 
names are of relevance with application to Cupan and Hispaniolan 
plants. His S. graminotdes (1896) was a substitute name provided 
in the belief, now thought to be mistaken (Ward, 1968), that the 
plant of northeastern North America now generally known as 5S. 
angusttfoltum Mill. was without a legitimate name. Urban (1920), 
acknowledging that the S. bermudiana of Linnaeus was not the plant 
of the Antilles, extended S. graminoides southward, appreciably 
beyond the range envisioned by Bicknell, to Hispaniola and Cuba. 
Barker & Dardeau (1930) in Haiti and Moscoso (1943) in Santo Domin- 
go have continued this usage, as has Liogier (1969) in Cuba. 


Bicknell's Stsyrinechium flagellum and S. mtamiense, published 
simultaneously (1899), were typified in the first case by Florida 
specimens from "Pine Key" (now Big Pine Key), Monroe County, and 
from "open glades'' of Manatee County, and in the second case by a 
collection from Miami, Dade County. His S. recurvatum (1903) was 
based on a Florida collection from Longboat Key, Manatee and Sara- 
sota counties. 


Bicknell (1903) had made passing mention of Sisyrinchtum 
flagellum in Cuba, but Leon (1946) in using both this name and S. 
recurvatum was the first to visualize more than one species of 
this group in the Antilles. His unkeyed descriptions were trans- 
lated and condensed from those provided by Bicknell for Florida 
plants. Bicknell's own uncertainty as to which one -- or more 
than one -- of his names should be applied to the Antillean plants 
is reflected in annotations he provided in 1900 to duplicate col- 
lections of Charles Wright's from Cuba: He named Wright 3257 
(MO) as S. flagellum, while he marked the essentially identical 
Wright 3257 (NY) as S. mtamtense. 


Bicknell's criteria for the separation of these species were 
not well enunciated at any time. Only in his treatment of the 
genus for J. K. Small's Flora of the Southeastern United States 
(1903) were the species keyed, and only in this publication was 
his S. reecurvatum described. This species was distinguished from 
S. flagellum and S. miamtense by wider leaves and recurved pedicels. 
The leaves and scapes (stems) of S. flagellwn were seen as smooth- 
edged with the scapes flexuous and the ultimate branches elongate, 
while the leaves and scapes of S. mitamtense were serrulate and 
erect, with the branches somewhat shorter. Whether these differ- 
ences, together with other characteristics noted by Bicknell in 
his earlier papers, can be applied to discrete populations in 
South Florida is not yet determined, but the present impression, 
based both on examination of herbarium materials, including the 
types of each of these three species, and from field observation, 
is that these plants represent only one somewhat variable grouping. 
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But whether or not the plants of Florida to which these names 
apply can be separated into two or more taxa, the specimens seen 
from the Antilles cannot. They are all slender, dark-drying, with 
scant or no fibrous bases; the ultimate branches are long and 
slender with the nodes sometimes geniculate; the capsules are few, 
thin-walled, and brown. The accompanying photograph (Fig. 1), the 
type of Stsyrinchtum miamiense Bicknell (C. L. Pollard & G. WN. 
Collins 264, NY), is an unusually small plant but is otherwise 
representative of this species in the Antilles as well as in south- 
ern Florida. 


Note must be taken that Stsyrinchtum mtamtense and S. flagel- 
Zum were published simultaneously and that unless one of these 
names has been considered to be the synonym of the other, either 
could be assigned to the Antillean plant. For the purpose of 
nomenclatural stability one of these names should be selected, and 
the other treated as a synonym. Article 57 of the I.C.B.N. pro- 
vides that the author who first unites taxa bearing names of the 
same date must be followed in his choice. Since S. mtamtense is 
excellently typified, while S. flagellum, with its inclusion of 
specimens from two separate areas of Florida, is somewhat less so, 
the first of these names is here chosen for the combined group, 
and the second is considered its synonym. S. recurvatum is, of 
course, of later date and unavailable for application to any com-— 
bined grouping. 


Antillean specimens of Stsyrinchtum miamtense (as interpre- 
ted here) are not held in large numbers by North American herbaria. 
Of the 28 collections seen, the following are representative. 


H. v. Turekheim 2884, Feb 1910. Prope Constanza, 1190 m., 
Santo Domingo. In pinetis. MO, NY. 


J. de Js. Jimenez A. 2564, 26 Jan 1953. Ell Montazo, 1700) m- 
alt., Constanza, La Vega Province, Dominican Republic. 
Herbaceous; flowers blue; common in paludosis. FLAS. 


A. H. Liogter 12191, 17 Aug 1968. Valle Nuevo, 2000-2100 n., 
Dominican Republic. Herbaceous, 15-20 cm. high; flowers 
blue; in pine barrens, among grass. NY. 


C. Wright 3257, 1860-1864. Plantae Cubenses Wrightianae: 
Cuba. MO, NY. 


N. L. Brttton, FE. G. Britton, P. Wilson 15185, 27 Feb - 1 Mar 
1916. Santa Fe, Isle of Pines, Cuba. Grassy arroyo. 
MO, NY. 


E. L. Ekman 16313, 18 Feb 1923. Dolores, Santa Clara, Cuba. 
In swamps. NY. 


1976 Ward, Sisyrinchium 301 


E. P. Killip 44842, 20 Feb 1955. Along road to Santa Isabel 
near southeast base of Cerro Daguilla, Isle of Pines, 
Cuba. Marshy land along stream; perianth blue. FLAS, 
NY. 


The writer is grateful to the curators of the Missouri Botan- 
ical Garden and the New York Botanical Garden, for the loan of 
these and other related specimens, and to Dr. Jiminez A. for access 
to more recently collected materials from the Dominican Republic. 
This paper is Florida Agricultural Experiment Station Journal 
Series No. 5947. 
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BOOK REVIEWS 


Alma L. Moldenke 


"DRIED FLOWERS — How to Prepare Them" by Sarah Whitlock & Martha 
Rankin, 32 pp., illus., Facsimile Edition by Dover Publica- 
tions, New York, N. Y. 10074. 1975. $1.00 paperbound. 


First printed in 1962 by Hearthside Press and entitled "New 
Techniques with Dried Flowers" perhaps more appropriately then be=- 
cause preparations [simply given for suitable suggested materials] 
of silica gel, perlite, glycerin, meal and/or borax, and sand and/ 
or borax were new, newly advertised and/or newly improved. 

The following two items will not alter preparation techniques 
or display results: Callicarpa purpurea has long had its name cor- 
rected to C. dichotoma and its berry-like fruits are actually 


drupes, and Caryopteris "pods" are actually capsules. 


"HANDBOOK OF THE NUTRITIONAL CONTENTS OF FOOD" by Bernice K. Watt 
& Annabel L. Merrill for the U. S. Department of Agriculture, 
190 pp., illus., Facsimile Edition by Dover Publications Inc., 
New York, N. Y. 10014. 1975. $.00 oversize paperbound. 


This unabridged replication of the Agriculture Handbook No. 8 
(1963) of the Consumer and Food Economics Research Division, U.S. 
D. A. is, in turn, a careful review and expansion to about 2,500 
food items of the first issue published in 1950 as "Composition 
of Foods". 

Completely free from any kind of commercial "bias", Table 1 
lists for 100 grams (about ) oz.) of the edible portion of the 
tested food and Table 2 lists for one pound of the tested food 
as purchased: Ho0 present, calories, protein, fat, carbohydrate 
with indigestible fiber listed separately, ash, Ca, Ph, Fe, Na, K 
and Vitamins A, Thiamine, Riboflavin, Niacin &C. 

Tables 3, 4, and 5 list selected fatty acids, cholesterol and 
magnesium contents of foods. Common and scientific names of the 
food animals and plants listed are given. 

Many nutritionists, dieticians, teachers, social workers and 
individuals interested in health improvement through better diet 
choice and food preparation are fortunate to have this information 
now so readily available. 


303 


304 POHOY Oe lL) OnGaae A Vol. 33, mos § 


"PALAKOETHNOBOTANY: The Prehistoric Food Plants of the Near East 
and Europe" by Jane M. Renfrew, xviii & 28 pp. & 48 plates, 
130 illus., Columbia University Press, New York, N. Y. 
10025. 1973. $20.00. 


Based on her doctoral dissertation, "Palaeoethnobotany and the 
Neolithic Period in Greece and Bulgaria" (Cambridge 1969), the 
author has considerably expanded, updated and honed the detailed 
research data of the Bulgarian and Greek samples to produce this 
interesting and valuable book. It describes the main features of 
cereal grains, nuts, other edible fruits and seeds most frequent 
ly discovered in archeological "digs", some dating from at least 
6000 B.C. in the Fertile Crescent area, the epicenter of agricul- 
tural cultivation that served as the basis for Western Man. 

Throughout the text there are numerous, deceptively simple, 
beautifully clear, carefully measured line drawings by Alan Eade. 

The glossary correctly defines and diagrams seed and fruit 
types. The text often slips into "cereal grains, seeds, fruits 
and nuts" (p. xvii) and similar expressions in common usage. 
Inevitably future studies will provide more factual information 
and surer interpretations about the genetic origins of wheat, 
etc. Fortunately one of the first detailed studies identifying 
the dessicated fruits and seeds found in Egyptian tombs was made 
by the gifted taxonomic botanist, C. S. Kunth, in 1826. It es- 
tablished the pattern of keeping herbarium specimens and records 
before interpreting their significance as gathered or cultivated 
diet items used by residents of prehistoric and early historic 
preserved areas. 

Palaeoethnobotany is a relatively new interdisciplinary field 
of study involving archeology, nutrition, sociological patterns, 
climatology, history, agronomy, genetics, plant improvememt, and 
economic botany. This book will certainly stimulate more interest. 


"FLORIDA LANDSCAPE PLANTS — Native and Exotic" fifth printing by 
John V. Watkins, iv & 368 pp., illus., University of Florida 
Press, Gainesville, Florida 32603. 197). $7.50. 


This book has been ever so popular since its first appearance 
in 1969 as the published offspring of "Your Guide to Florida 
Landscape Plants" of 1961 and its companion on tropical exotics 
in 1963. Professor Watkins has for a long and full professional 
life developed an excellent landscape horticulture department at 
the University of Florida and possibly with the aid of somewhat 
mystical 72-hour-sunlight-days with )8-hour nights also writes, 
consults, lectures and still glows with enthusiastic, kind and 
useful answers to youngsters' simple questions. 

The familiar single page format is maintained for each of the 
350 plants treated with an easily recognizable sketch followed by 
names with pronunciation and meaning, family, plant type, descrip- 
tion of parts, habitat growing requirements, etc. 
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Introduction 


At the time when I was working on the first Monograph of 
Strychnos in 1941, I never thought that the genus in the 
Americas would grow so much. I proved wrong when I suggested 
that only a few novelties were to be expected, Adolpho Ducke 
took me to task for this statement in several of his papers, 


The first monograph dealt with 46 species and one variety. 
Two of these species, namely, S. smithiana and S, longisepala, 
have since been reduced to synonymy, In the second revision, 
published in September 1972, I recognized 70 species and two 
varieties, all of which are valid. Presently, the genus in 
the Americas contains 74 species and two varieties, 


Since the last of this series of papers was submitted for 
publication in 1973, 179 new collections have been examined, 
The newly examined collections added to our knowledge of many 
species; extensions of ranges are noted for 38, and one new 
species, Strychnos croatii Krukoff & Barneby,is described, 

The most important additions concern Strychnos xinguensis 

(we have been waiting for the second collection in flower and 
the first collection in fruit since 1942) and S,. fendleri 
collected by Dr. J. Murca Pires in a most unexpected place - 
Roraima, S, fendleri was previously known only from the 


(1) consulting Botanist of Merck Sharp & Dohme Research 
Laboratories, Rahway, New Jersey, and Honorary Curator of 
New York Botanical Garden, ‘ 

30 


306 P*H YL 1/04 OG ick Vol. 33, NO. 5 


drier tropics in Venezuela. New collections of S, chlorantha, 
S. colombiensis, S, araguaensis, and S, brachiata are also most 
interesting. Fruits of S, asperula and S, alvimiana are 
described for the first time. 


With exploration in Brazilian and Peruvian Amazonia being 
accelerated, it is to be hoped that before long we will get 
many other interesting collections and novelties. We badly 
need new fertile collections of S. krukoffiana, S, lobelioides, 
S. goiasensis, S, cayennensis, S. duckei, S. progeliana, S. 
neglecta, S, cerradoensis, and S. schunkei, all known from a 
single collection (or from two collections from a single plant), 
also of S. solimoesana, S. pachycarpa and S, malacosperma, 

New collections from the Pacific coast of Colombia (especially 
Choc6), Amazonian Ecuador, Bolivia, and Bahia (Brazil) would 
be welcome, Novelties are most likely to be found in these 
regions. 


The chemical work on Strychnos of Professor Marini- 
Bettolo is continuing, as can be seen from the papers cited 
in the bibliography. 


Most timely and most interesting contributions were made 
by Dr. Ghillean Prance who made various trips, collected 
botanical specimens and samples for chemical assays, and 
photos of Curare preparation by four Indian tribes. It is to 
be noted that the ingredients of Curare as prepared by these 
Indians were not known and the knowledge of them would not be 
preserved, as Indians are quickly becoming extinct. Two of 
these tribes, "Paumari" and 'Jamamadi," inhabit the basin of 
Rio Purus, and the other two, the "Mayongong" and "Sanama,"' 
are from the territory of Roraima, 


Tendrils 


At the time when I was working on the monograph in 1941, 
I was in touch with N. Y. Sandwith, Paul Standley, and others, 
in order to find out whether or not tendrils resembling those 
of Strychnos occur in any other plants, My attempts were 
unsuccessful, Recently, by chance, I saw the tendrils of a 
species of Bauhinia, and below I quote the comments of 
Dr. Richard Wunderlin, student of the genus Bauhinia: 


"Tendrils resembling those found in Strychnos occur in 
a large number of species of Bauhinia (Leguminosae) in 
both the Old and New World tropics. The 200 or so 
species of Bauhinia fall into two general groups of 
nearly equal size: one consisting of trees and shrubs, 
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these sometimes with axillary spines, and the other 

of lianas or scrambling shrubs, nearly all of which 
possess simple, woody, circinate, compressed tendrils, 
Of the tendriled species, about 20 are found in the 
New World and 60-80 in the Old World, The tendrils 
found on Bauhinia are solitary at the nodes, although 
frequently appear to be paired, However, the latter 
situation is believed to be due to the failure of the 
internode to elongate and the paired condition actually 
is due to two nodes in proximity. The tendrils found 
in Bauhinia, as in Strychnos, tightly coil around 
objects with which they come into contact and provide 
support for the plant, It is of interest to note that 
the tendrils are equally well developed in the 
scrambling shrub and the liana species of Bauhinia, 
posting the question as to which growth form is the 
derived condition." 


1, Strychnos chlorantha Progel in Mart, Fl. Bras, 
6(1):273. 1868. 


Costa Rica: Alajuela: San Carlos, Barquero s.n. 
(13/11-73) (CR); Heredia: camino a Sarapiqui, L. J. Poveda 
sen. (9/8-75) (CR). Panama: Panama: 5-10 km NE of Altos 
de Pacora, alt. +600 m, Mori & Kallunki 3318 (MO). 


The shells of the fruit of this species are very thick 
(+10 mm) and Adolpho Ducke told me that he observed that it 
takes +two years before such thick shells of Amazonian spe- 
cies disintegrate and germination takes place, It would be 
interesting to check this experimentally, 


This species is the only one known to me that forms 
thickets as it reproduces naturally by suckers, 


These are the first records of this species from the 
province of Heredia in Costa Rica and from the province of 
Panama in Panama, 


2. Strychnos ramentifera Ducke, Bull. Mus. Hist. Nat. 
Parieeti. 42745. | 1932. 


Strychnos leenhoutii Tirel, Adansonia, ser, 2, 9, 
kok2ls . 1969. 


The author of S, leenhoutii reduced this name to 
synonymy in Adansonia, ser. 2, 9 (4) 1969. It has been 
described on the basis of a plant cultivated in Tonkin. 


Brazil: Amazonas: Ceplac, km 29, Manaus - 
Itacoatiara road, terra firme, Prance et al, 22730. 


308 Je Jol 2 YU 0) 1b, (0) (ey a0 JX Vol. 33, no. 5 


3. Strychnos colombiensis Krukoff & Barneby, Mem, N. Y. Bot. 
Gard, 812@) 221. 1965: 


Panama: Colon: 2-3 mi up the Rio Guanche, alt. +15 m, 
Helen Kennedy 2159a. Colombia: Chocé: H. P. Fuchs et al, 
22273 (COL). Peru: Loreto: Contamana, alt. +210 m, Schunke 
6658 (F); Amazonas: alt. +360 m, Ernesto Ancuash 276. 


These are the first records from Choco in Colombia, for 
departments of Loreto and Amazonas in Peru, and for Panama, 
This species was known previously only from Valle and Narino 
(Colombia) and Cuzco (Peru). 


4, Strychnos asperula Sprague & Sandwith, Kew Bull. 
UO 27S RO 27 


Brazil: Amazonas: basin of Rio Negro, Reserva Ceplac, 
Manaus - Itacoatiara Road, km 29, terra firme, Q IV, Prance 
et al, 23153 (frts - Dec. 24, 1974). 


Fruits of this species are described here for the first 
time: "Fruits globose, large, +5-1/2 cm in diam; pericarp 
very thick, +9 mm, hard, dark brown, regularly and deeply 
sculptured; seeds many, rotten in one fruit seen," 


Only in two other species, Strychnos pachycarpa and 
S. chlorantha is the pericarp 9-10 mm thick. These three 
species are very rare. See remarks concerning germination 
of their seeds under S,. chlorantha, It would be interesting 
to check whether or not S, asperula and S, pachycarpa repro- 
duce naturally by suckers, as is the case with S. chlorantha, 


This is the first record of this species from the basin 
of Rio Negro. 


6. Strychnos rondeletioides Spruce ex Bentham, Jour. Linn, 
Soc. 1:104. 1856. 


Brazil: Para: Rio Trombetas, Prance et al. 22506 
Amazonas: Rio Taruma, near Manaus, Al, Gentry & Jose Ramos 
12893, Rio Uaupes, varzea, M. F. Silva et al. 1551 (INPA), 

Rio Xie, N. T. Silva 3873 (IAN), basin of Rio Madeira, Froes 
33638 (IAN), basin of Rio Solimoes, mun, Sao Paulo de Olivenga, 
B. S. Pena 551 (IAN), 


This is the first record of this species for Rio 
Trombetas, 


8. Strychnos barnhartiana Krukoff, Brittonia 4:268, 1942. 
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Brazil: Amazonas: Ceplac, km 29, Manaus - Itacoatiara 
road, terra firme, Prance et al, 22731. 


9, Strychnos araguaensis Krukoff & Barneby, Mem. N. Y. Bot. 
Gard, 20(1):24. 1969, 


Brazil: Para: Ilha do Marajo, Bento S, Pena 246 
(14/9-1971-flrs); Mato Grosso: +270 km N of Xavantina, J. A. 
Ratter et al. 1467 (IAN). 


In the State of Para, this species was known only from 
the basin of Rio Araguaia, 


* 
10. Strychnos brachiata Ruiz & Pavon, Fl. Per. 2:30, 1799. 


Brazil: Para: Rio Jari, varzea, N. T. Silva s.n. , 
(28/4-1969) (IAN); Amazonas: basin of Rio Negro, Taracua, 
Murca Pires & N. T. Silva 789la; boca do Acre, Prance et al, 
2558 (MG); Acre: near Brasilia, N. T. Silva 3534 (IAN). 


These are the first records for the basins of Rio Jari, 
Rio Negro, Rio Purus, and for the State of Acre, 


11, Strychnos trinervis (Velloso) Martius, Syst. Mat. Med. 
Bras. 21. L843 


Brazil: Sta, Catarina: coll. undesign. 97 (Nov. 1883) 
(Herb, Ule) (HBG) (S@ Francisco), coll, undesign. 1209 
(Oct, 1888) (Herb. Ule) (HBG); Goias: Serra Geral do Parana, 
W. R. Anderson 7813. 


12, Strychnos panamensis Seemann, Bot. Voy. Herald, 166. 
1854. 


Panama: Canal Zone: R,. Foster 535 (DUKE), 1970 (DUKE), 


James L. Luteyn 921 (DUKE); Panama: Helen Kennedy 1223 (DUKE); 
Veraguas, NW of Santa Fe, Mori & Kallunki 6228 (MO). Colombia: 
Choco: Duke 11095 (Rio Truando), H. P. Fuchs et al, 21814 (COL). 


13. Strychnos tabascana Sprague & Sandwith, Kew Bull. 1927:128. 
1927. 


Costa Rica: Alajuela: San Carlos, Humberto Barquero s.n. 
(13/11-73) (CR). 


14, Strychnos divaricans Ducke, Bull, Mus. Hist, Nat. Paris 
TE. 42746, 1932. 


Brazil: Para: basin of Rio Tocantins, Serra Buritirama, 


Murga Pires 12454, 
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This is the first record of this species from the basin of 
Rio Tocantins. 


Froes 20192 from Bahia, deposited at F, is Strychnos divari- 
cans, but the label does not belong with the specimen, 
Incidentally, this species has not yet been collected in Bahia, 
Froes 20192/33 (NY) and (IAN) are of Strychnos gardneri A. DC. 
and the label belongs here, This species is known to occur in 
Bahia. 


16. Strychnos eugeniifolia Monachino, Phytologia 4:209. 1953. 


/ 
Brazil: Amapa: Rio Araguari, Serra do Navio, Murca Pires 
Ebval S249 NMG). 


This specimen was erroneously cited as S, guianensis 
(Lloydia, 353268. 1972). 


17. Strychnos krukoffiana Ducke, Trop. Woods 90:27, 1947, 


This species is known only from two collections from the 
same plant, and although it was originally collected near 
Manaus, it has not been found since, 


18. Strychnos medeola Sagot ex Progel in Mart. Fl. Bras. 
6(1):282. 1868. 


French Guiana: Saul, Piste Crique Limonade, Lescure 18 
(CAY). 


From the root bark (N. T. Silva 3408) 11-- methoxydiabo- 
line and from the stem bark of the same plant, normacusine B 
were isolated. This is the first time normacusine has been 
found in a species of Strychnos. It was previously known to 
occur in various species of the Apocynaceae (109 p.). 


This is the first time S. medeola was studied chemically. 


19, Strychnos toxifera Robert Schomburgk ex Bentham, Jour. 
Bot. Hook. 3:240, 1841, 


Panama: Canal Zone: Robin Foster 1089 (DUKE), 1946 
(DUKE), 2153 (DUKE), M. Nee & D, Smith 11077 (MO); Darien: 
headquarters of Rio Tuquesa, Croat 27113 (MO). 

21. Strychnos diaboli Sandwith, Kew Bull. 1931:486. 1931. 


Brazil: Territory of Roraima, vicinity of Auaris 
fe) fo) 2 
(64°25'W, 4°6'N) +800 m, terra firme, Prance et al. 21617. 
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According to the collector, this is the principal 
ingredient in Mayongong curare, 


It is called by Mayongong Indians - ''Cumadua,"’ 
This is the first record of this species from Brazil. 
24, Strychnos jobertiana Baillon, Adansonia, 12:367. 1879. 


Brazil: Amazonas: Prance 17673, 18127 and M. F, Silva 
et_al. 60 (INPA) (near Manaus); B. G. S. Ribeiro 250 (IAN). 
Peru: Amazonas: Rubio Kayap 179, 1230. 


This is the first record of this species from Amazonas 
(Peru). 


Rubio Kayap reports on the label of 1230: "root used for 
dart venom"; native name ''Paigsi uweke," 


/ 
25. Strychnos pseudo-quina A, St. Hilaire, Mem. Mus, Paris 
99340, -1822. 


Brazil: Goias: W. R. Anderson 9034, 8008 (Serra dos 
Cristais, 12 km N of Cristalina, alt. +1060 m, cerrado), 
Irwin et al. 34715 (14 km S of Niquelandia, cerrado). 


26. Strychnos xinguensis Krukoff, Brittonia 4:283. 1942, 


Brazil: Para: Murca Pires & R. P. Belem 12505 (cipo 
robusto), beira do rio. (flrs - July); 12287 (basin of Rio 
Tocantins, Serra Buritirama, Rio Itacaiunas); W. R. Anderson 
10987 (frts - Febr.) (Alto Tapajos, Rio Cururu, varzea, alt. 
130 m; B. S, Pena 461 (basin of Rio Trombetas); Ribeiro s.n. 
(10/3-1971) (IAN) (terra firme, Colares). 


Previously, this species was known only from the type 
collection which is in flower. We have been waiting for the 
second flowering collection and the first collection with 
fruit since 1942. 


In 1967, with some doubt, I included in this species the 
sterile specimen (G. A. Black & E. Cordeiro #52-14910) from 
Bolivia, Rio Guapore, furo Sado Simaozinho. It is satisfactory 
to report that after comparing this specimen with the recently 
collected material cited above, it definitely belongs here. 


Mature fruits more or less globose, irregularly spheroid, 
small, the largest examined 2.5 cm in diam; shell thin, 
+0.8 mm thick, pale, brown, shining, smooth; testa crustaceous; 
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seeds few, more or less discoid, about 20 mm long and 14 mm 
broad, 


On the basis of a type collection in flower, I correctly 
predicted in 1969 that the fruits of this species are probably 
small with thin pericarp (Mem. N. Y. Bot. Gard. 20(1):18. 1969). 


It has now become evident that this species is found in 
varzea as well as on terra firme, also that it has small fruits 
(up to 2.5 cm in diam) with thin pericarp (+0.8 mm thick). Its 
leaves are quite distinct, as they are conspicuously hirtellous- 
barbate in axils of the inner principal nerves. In the section 
Strychnos, only S. darienensis, S. gardneri and S, pubiflora 


have such an indumentum, 
27. Strychnos amazonica Krukoff, Brittonia 4:284, 1942, 


Brazil: Para: Rio Jari, N. T. Silva 3237 (IAN); Amazonas: 
near Manaus, Al. Gentry 13229, W. Rodrigues 9182 (INPA). 


From the root bark (Prance et al. 4803) nordihydrofluoro- 
curarine (18-desoxy Wieland-Gumlich aldehyde) and nordihydro- 
toxiferine were isolated. (109,). This is the first report of 
the natural occurrence of the former compound. 


29. Strychnos froesii Ducke, An. Acad. Bras, Ci. 23:209. 1951. 


From the root bark (Ducke s.n. (5-1955) Manaus, near the 
Taruma Falls) nordihydrofluorocurarine, diaboline and desa- 
cetyldiaboline were isolated (109,). 


31. Strychnos peckii B. L. Robinson, Proc. Amer. Acad. 49:504, 
OMS 


Belize: Stann Creek District, Croat 24206. Costa Rica: 
Puntarenas: El General Valley, L. O. Williams et al. 28692 
(EAP). Brazil: Mato Grosso: Aripuanad, Lisboa et al. 571. 


32. Strychnos erichsonii Richard Schomburgk, Reisen 3:1082. 
1848, nomen: ex Progel in Mart. Fl. Bras. 6(1):274. 1868. 


Surinam: J, Lanjouw & J. C. Lindeman 638. French Guiana: 
River Grand Inini, Oldeman B.-3614. Brazil: Para: basin of 


Rio Tocantins, Serra Buritirama (Rio Itacaiunas), regiao com 
minerio de manganes, Murca Pires & R. P. Belem 12227, 12386, 
12614; Amazonas: basin of the upper Rio Negro: M. F. Silva 
et al, 1249 (INPA), 1262 (INPA), 1444 (INPA); Manaus - Porto 
Velho highway, Prance et al. 20581; Mato Grosso: Rio Aripuana, 
above Andurina Falls, varzea, Prance et al, 18651. 
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This is the first record of this species from the basin 
of Rio Tocantins. 


32a, Strychnos croatii Krukoff & Barneby, sp. nov. 


Ad sectionem Strychnos referenda, S, erichsonii affinis 
sed fructu subduplo majori 8 (nec. 3.5) cm usque diam absimilis,. 


Macroscopic: petioles 9-12 mm long; blades more or less 
elliptic, 12-25 cm long, 4-12.5 broad, rounded to obtuse at 
base, usually short - acuminate at apex, dull to shining and 
usually concolorous, the old ones occasionally drying an olive- 
ocher yellow, coriaceous, 3 (5)-plinerved with the inner pair 
opposite or alternate and diverging at 5-10 mm from base, 
reticulation prominulous to somewhat prominent on both surfaces, 
Microscopic: essentially glabrous in all parts (occasionally 
puberulent on principal nerves near the base below). 


Inflorescences (in fruit) in axillary thyrses; flowering 
inflorescences and flowers not seen; Helen Kennedy on label of 
#2159 states: "corolla tube cream, lobes cream," 

Mature fruits more or less globose (irregularly spheroid), 
large, the largest examined 8.0 cm in diam; shell thin +1,.0 m 
thick, brown, shining, smooth; testa crustaceous; seeds many, 
more or less discoid, about 22 mm long and 12 mm broad; fruit- 
pedicels about 1.2 mm in diam, 


From the labels of ten collections, it is possible to 
conclude that this species is found in lowland rain forest at 
the altitude of 10-550 m. It begins to flower and bear fruit 
when very young and all collections are from shrubs 3-4 m high, 
devoid of tendrils and spines (except for Croat 22757 which 
is described as liana and is provided with tendrils). The 
flowering season is probably from September to January. 


Panama: Colon: 2-3 mi up the Rio Guanche, Helen Kennedy 
& Robin Foster 2159 (Holotype-NY, MO) (frts - Jan. 19); 
San Blas: SE of Puerto Obaldia, Croat 16775 (MO); Panama: 
Croat 22757 (MO) (Campo Tres, 3 mi NE of Altos de Pacora), 
Geo. Barrett, Jr., et al. 3437 (MO) (+25 mi NE of Cerro Azul on 
Rio Piedras) (mature frts Nov. 20); Darien: Narciso Bristan 
1264 (MO) (La Boca de Pierre) (imm, frts Oct. 13), Duke 8190 
(MO), 8782 (MO) (Rio Balsa), 14576 (MO) (+1 mi SE of Rio Tuira) 
(fruit of this collection is not of Strychnos), Mori & Kallunki 
5387 (north slopes of Cerro Pierre) (mature frts Apr. 4). 
Colombia: Choco: Forero, Jaramillo & McElroy 1251 (Carretera 
Quibdo - Guayabal, alt. 40 m), Jaramillo & McElroy 1310 (Rio 
Serrano, afluente del Rio Atrato), Forero et al, 1489 (COL) & 
1524 (Rio Munguido). 


31h, PUnLYoT ,0%L00 GtEA Vol. 33, nose 5 


Several collections of this species were previously placed 
provisionally under the related S, erichsonii. We quote 
Phytologia, 27:100. 1973: "Fruits of Kennedy & Foster 2159 

are unusually large for the species (up to 7.5 cm in diam) and 
it is conceivable that it is a new species," 


Two excellent new collections in mature fruit with several 
duplicates cited above show clearly that it is a new species, 


It is distinguished by its larger fruits, up to 8 cmin 
diam, not up to 3.5 cm in diam as in S, erichsonii. The leaf 
laminas of S, erichsonii have dots, sometimes obscure, and are 
usually universally puberulent with very short adpressed hairs; 
above they are usually tuberculate to blistered, whereas in 
S. croatii the laminas have no dots, are essentially glabrous 
in all parts (occasionally puberulent on principal nerves near 
the base below), and are usually not tuberculate to blistered 
above. It is very likely that the ranges of the two species do 
not overlap, as S. croatii is probably confined to Panama 
(below the Canal Zone) and the adjacent Chocd region of 
Colombia. 


It is named in honor of Thomas B, Croat who made two 
fruiting collections and who is making a determined effort to 


obtain flowering material. 


33, Strychnos gardneri A, DeCandolle in DeCandolle, Prodr. 
9:14. 1845. 


Brazil: Goias: W. R. Anderson 6601. 


35. Strychnos bredemeyeri (Schultes) Sprague & Sandwith, Kew 
Buell O27 28 LO 2 


Venezuela: Amazonas: orillas de los Rios Manapiare y 
Ventuari, Getulio Agostini 1525 (VEN), 1526 (VEN). 


36a. Strychnos mitscherlichii Richard Schomburgk var. mitscher- 
lichii, Reisen 2:451. 1848. 


Brazil: Para: basin of Rio Trombetas, km 72, access road 
from cachoeira Porteira to Perimetral do Norte, along river 
bank, Prance et al. 22260. Peru: Amazonas: alt. 250 m, 
Berlin 1716. 


This is the first record of this variety from Peru. 


38. Strychnos darienensis Seemann, Bot. Voy. Herald 166. 1854. 
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Panama: Canal Zone: Montgomery 97 (MO), Colon: 10 mi SW 
of Puertobelo, R. L. Liesner 1037, Peru: Loreto: Maynas, 
Croat 20419 (Rio Tacsha Curarey), F. Ayala 704 (MO), McDaniel & 
Rimachi 18403 (Iquitos, Rio Nanay), Rimachi 786 (Iquitos). 


This is the first record of this species from the province 
of Colon. 


39, Strychnos guianensis (Aublet) Martius, Syst. Mart. Med. 
Bras¢ 1219 (1843. 


Brazil: Para: basin of the upper Tapajos, varzea of Rio 
Cururu, alt. +130 m, W. R. Anderson 10805, 10879, 11038; 
Amazonas: Prance et al, 21832, 21937 (Rio Cuieiras), Al. 

Gentry 13222 (near Manaus), basin of the upper Rio Negro: M. F. 


Albuquerque et al. 517, 529, 534; Mato Grosso: W. R, Anderson 
8356, 9873, Prance et al. 18402 (Rio Aripuand) ; Rondonia: road 
Porto Velho - Humaitd, Prance et al. 19452; Roraima:, Murca 
Pires et al. 13984 (Rio Xeriuini, catinga seca, alagavel), 
Prance et al. 21618 (terra firme, vicinity of Auaris), Pena 336 
(IAN) (Auai), Murca Pires 13984 (IAN) (Rio Xeriuini), Ribeiro 
381 (IAN) (Pista da Anana). Colombia: Chocd: Forero et al. 
1489. 


Prance reports on the label of 21618 that it is an ingre- 
dient of Mayongong Curare who call the plant "'Quamitea."' See 


also under Strychnos diaboli, 


4 
This is the first record of this species from Choco, 


40, Strychnos glabra Sagot ex Progel, Mart. Fl. Bras. 6(1):275. 
1868. 


Brazil: Para: W. R. Anderson 10598 (basin of the upper 
Tapajos, Rio Cururt, alt. +140 m), B. G. S. Ribeiro 116 (IAN) 
(Colares, terra firme); Amazonas: basin of the upper Rio Negro, 
Cavalcante 3099 (MG). 


This is the first record of this species from the basin of 
Rio Tapajos. 


41, Strychnos subcordata Spruce ex Bentham, Jour. Linn. Soc. 
1:106. 1856. 


Brazil: Amazonas: near Manaus, Prance et al. 17690. 


43, Strychnos panurensis Sprague & Sandwith, Kew Bull. 
LO2Z7OL32, 1927, 
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Panama: Panama: Robin Foster 1824 (DUKE) (slopes of 
Cerro Jefe), Mori & Kallunki 2169 (on road past Cerro Azul), 
2908 and 3058 (El Llano - Carti Road, alt. 410 m). Brazil: 
Minas Gerais, mun. Jaboticuba, Rio do Cipo, Hatschbach 30032. 
Peru: Loreto: Maynas, Iquitos, Rimachi 302. 


This is the first record of this species from the State 
of Minas Gerais. 


46, Strychnos hirsuta Spruce ex Bentham, Jour. Linn. Soc. 
1:106. 1856. 


Brazil: Amazonas: Prance et al. 22104 (Rio Maues), 
23126 (Manaus - Itacoatiara Road, km 134), A. Loureiro et al. 
(10707 -73)(INPA 39519) (INPA) (near Manaus), 27/04-73 (INPA 
37809), M. F. Silva et al. 163 (INPA), 733 (INPA) (estrada 
Manaus - Porto Velho). 


47, Strychnos cogens Bentham, Jour, Bot. Hook. 3:241, 1841. 


Brazil: Amazonas: basin of the upper Rio Negro, M. F. 
Silva et al. 1273 (INPA), 1369 (INPA). 


53. Strychnos fendleri Sprague & Sandwith, Kew Bull. 1927:129, 
WET 


Brazil: Roraima: between Boa Vista and Bom Fim (Guiana), 
Murca Pires & P, Leite 14687. 
ae a ey a 


This is the first record of this species from Brazil. 


Prof. G. B. Marini-Bettolo in his letter to me of 
February 2, 1976, writes: "it contains four new alkaloids of 
the strychnobrasiline and strychnosplendine group, and two 
known, i.e., diaboline and acetyl diaboline. One more must be 
identified." 


55. Strychnos rubiginosa A, DeCandolle in DeCandolle, Prodr. 
9:16. 1845. 


rl 
Brazil: Mato Grosso: Chapada dos Guimaraes (cerrado), 
Prance et al. 18828 (INPA). 


56. Strychnos parvifolia A, DeCandolle in DeCandolle, Prodr. 
9:16. 1845. 


r 
Brazil: Maranhao: Loreto, George and Liene Eiten 10522; 
Bahia: munic. Serra Geral de Goias (chapada, entre las Estados 
de Goias e Bahia), Gottsberger 122-24771; Goias: Chapada dos 


1976 Krukoff, Supplementary notes on Strychnos 317 


Veadeiros, W. R, Anderson et al. 6426; Para: basin of Rio 
Tocantins, Ribeiro & Nascimento 12 (IAN). 


57. Strychnos fulvotomentosa Gilg in Engler, Bot. Jahrb. 25. 
Beibl. 60:40. 1898. 


Brazil: Guanabara: Morro da D, Marta, Duarte s.n, 
(J.B.R.J. 114845) (MO). 


58. Strychnos acuta Progel in Mart. Fl. Bras. 6(1):280. 1868. 


Brazil: Sao Paulo: Mondagua, no pe da Serra do Mondagua, 
mata virgim, J, Mattos 11810 (HB). 


59. Strychnos brasiliensis (Sprengel) Martius, Flora 24, 
Beibl. 2:84, 1841. 


Brazil: Rio de Janeiro: Sucre 4049, 4148 (Petropolis), 
de 18666 (Correias); Parana: J, C,. Lindeman & Haas 582 (U), 
ZW), 842 (U), 1198 (U), 1519 (U), 1626 (U), 2005 Lip ae 

9 (U), “2242 (U), 22 2292 (U), 34 3471 (U), 35 3568 (U), 3728 (U), 
ES (U), 5338 (U). Argentina: Corrientes, Santa Tome, 


A. Krapovickas et al. 17041 (GH). 


24 


BE 


63. Strychnos brachistantha Standley, Field Mus, Publ. Bot. 
12:412. 1936. 


Belize: Toledo: Croat 24384; Cayo: Croat 23713, 
Al, Gentry 8590, 


65. Strychnos mattogrossensis S, Moore, Trans. Linn. Soc, II. 
4:392. 1895. 


Brazil: Amazonas: Albuquerque et al. 976 (Furo do 
Castanha-Mirim), A, Loureiro et al. s.n. (INPA 37570). Peru: 
Loreto: Maynas, Indiana, McDaniels & Rimachi 17328. 


66a. Strychnos alvimiana Krukoff & Barneby, Phytologia 27:105. 
1973). 


Brazil: Bahia: km 7 da rodovia Itacare-Taboquinhas, 
Ts Se) Santos 2683). 


Fruits of this species are described for the first time, 


Mature fruits subglobose, 2.5-3 cm diam, mucronate at apex; 
shell +5 mm thick, hard, dull, tuberculate; seeds discoid, 
+18 x 14 mm, the testa separating from the shrunken endosperm 
and enclosing it as a sac; fruiting pedicels +2 mm in diam, 
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67. Strychnos schultesiana Krukoff, Mem. N. Y. Bot. Gard. 
U2) / Seu lLo65 


Venezuela: Merida: +5 km NNE of La Azulita, valley of 
Capaz River, cult., J. de Bruijn 972 (MER). 


69. Strychnos poeppigii Progel in Mart. Fl. Bras. 6(1):282. 
1868. 


Brazil: Amazonas: basin of Rio Purus, Lago Marraha, 
varzea, Prance et al. 21208. Peru: Loreto: McDaniel & 
Rimachi 17810 (maynas, Mazan), 17828 (Maynas, Indiana), 
Rimachi 681 (Maynas, Iquitos), 1086 (Nauta). 


70. Strychnos tarapotensis Sprague & Sandwith, Kew Bull. 
P9271. 927s 


Peru: Huanuco: Pachitea, Dtto Honoria, Schunke 2522 (F); 


Amazonas: Rubio Kayap 375, 667, 880, 1040, 1398, Ernesto 


Ancuash 718, Berlin 1664, 1862. 

All collections are from shrubs 1-3(6) m high, growing at 
elevations of (215)250-500(700) m. The common names reported 
are: "Sacha Chija'' and "Naranjillo" (San Martin), '"Jikog," 
"Tsacik" and '"Hiikan'' (Amazonas), 

This is the first record of this species from Amazonas 
(Peru). 

APPENDIX VII (SUPPLEMENT) 


Changes in the identifications 


Cited Cited 
originally later 
as as 


J. Bot. Rio 86670 
(Markgraf 10058) parvifolia brasiliensis 
8 suppl.:64 8 suppl.:67 


Brade 18666 parvifolia brasiliensis 
8 suppl.:64 14 suppl.: 
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The first List of Exsiccatae covering my papers on 
Strychnos, including Supplement 11, was published in Lloydia 
35(3):262-270. 1972. The present List of Exsiccatae covers 
Supplements 12, 13, and 14, The number in parentheses cor- 
responds with the species-number of this and other papers 
(Supplements 12, 13, and 14). Only numbered collections and 
those of which the dates of collection are recorded have been 
listed. Collections identified with doubts are not listed. 
If a collector gathered his collection together with others, 
only his name is cited in this list. Collections with 
Dr. Prance's numbers are cited under Prance. 


Agostini, Getulio, 1525 (35), 1526 (35). 534 (39), 
Albuquerque, de, Byron W. P., 517 (39), 529 (39),/976 (65). 
Aimeidas Ie, 1L9°C57a), (128 (15), 165 ' (57a): 

Ancuash, Ernesto, 276 (3), 718 (70). 

Anderson, W. R., 6426 (56), 6601 (33), 7813 (11), 8008 (25), 
8356 (39), 9034 (25), 9873 (39), 10598 (40), 10805 (39), 
10879 (39), 10987 (26), 11038 (39). 

Aviles, Silvestre, 13b (12). 

Ayala, F., 704 (38). 


Barquero, Humberto, s.n. (13/11-1973) (1), s.n. (13/11-1973) 
(CUED IB 

Barrett, Geo., Jr., 3437 (32a). 

Belem, Romeu P., 3503 (57a), 3512 (66a), 3703 (57a), 3708 
(66a). 

Berlin, Brent, 1664 (70), 1716 (36a), 1862 (/0). 

Bernardi, A. L., 2467 (53), 2501 (53), 7230 (36a), 7339 (36a), 
7687 (12), 7697 (65). 

Blocea, s.n. 1963 (35). 

Blanco C., Carlos A., 1085 (39). 

Brade, A. C., 18666 (59). 

Bristan, Narciso, 1264 (32a). 

Bruijn, dé, J., 972: (67). 

Busey, P., 700 (12). 


Cavalcante, P. B., 3099 (40). 

Comision de Dioscorea, P. 84 (13), 2721 (13), 3704 (13), 4010 
(13), 5644 (13). 

Croat, T. B., 5429 (12), 10229 (12), LOSSS< C19} 2012595012) 
14474 (63), 15073 (12), 16775 (32a), 17776 (65), 17921 (69), 
18854 (38), 19257 (43), 19648 (38), 19648a (65), 20419 (38), 
20461 (32), 20469 (49), 20481 (32), 22757 (32a), 23713 (63), 
24206 (31), 24384 (63), 27113 (19). 
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Duarte, A. P., 6448 (57). 

Duke, J. A., 8166 (43), 8190 (32a), 8782 (32a), 11095 (12), 
14576 (32a). 

Dwyer, John D., 8436a (38), 8439 (38), 8453 (12), 9111 (38). 


Eiten, George, 10522 (56). 


Forero, Enrique, 1251 (32a), 1489 (32a), 1524 (32a). 

Foster, Robin, 535 (12), 1089 (19), 1465 (38), 1596 (38), 1824 
(ASV RS1946 G9) 919700 CE2) S125 350 L9)e 

Froes:, Rig pl2712 <(57a)5 002715. G7a) 512734057 a) 91 2735/92 
(66a), 20036 (57a), 33638 (6). 

Fuchs; H. P., 218i4 .(12)\5 4222738) 


Garcia-Barriga, H., 14021 (10), 14060 (8). 

Gentry, Abe, 5750 (12)5 6386 7CP), 63927(19) 5° 7717 (63) 5 7965 
(63), S114 (63), 84560(31), $5900 (63); (128936), 13222eGsa9R 
IBY) (PT) 5 Bs) ((OS)))o 

Goes 3102 1C..5° 978 (56). 

Gottsberger, Ilse S., 65RI (25), 122-24771 (56), s.n. (11/2-1971) 
(25). 

Granville, de, 753 (52), 1284 (18), B3847 (40). 


Harley, R. M., 10842 (31). 
Hatschbach, G., 15489 (59), 16581 (59), 30032 (43). 


Irwin, H. S., 25236 (25), 25788 (25), 26638 (25), 28011 (25), 
30675 (55), 31894 (42), 32044 (25), 34715 (25). 


Jaramillo, 1310 (32a). 


Kayap, Rubio, 179 (24), 375 (70), 667 (70), 880 (70), 1040 (70), 
1230 (24), 1398 (70). 

Kennedy, Helen, 1223 (12), 1919A (1), 2159 (32a), 2159a (3), 
2555) (43)i 

Klein, R., 3384 (59), 4238 (59); 4277869), $6593. «G9 sarii22 
(SY))e 

Krapovickas, A., 17041 (59). 


IEIMTCEM, don Oss (SAC 

Lent, Roy W., 430 (38). 

Lescure, 18 (18). 

Liiesner, (R. 1G2, 1037 (38). 

Lindemans $S5/C.;°5824(59), 7120(59) 5 1842.°(59)., 2198 (9) je ioe 
(59), ©1626 (59); 2005°(59), -2199(59),, (2242°(59), .22920(39), 
3471 (59), 3568 (59), 3728 (59), 4497 (55), 4838 (59), 5338 
(So 

Lisboa, Ps, 571 (31). 

Lizot, Jacques, 106 (32). 
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Loureiro, A., s.n. (27/04-1973) (46), s.n. (10/07-1973) (46). 
Luteyn, James L., 921 (12). 


MAgSee er. Je Mes 992, (52) 

Mathias, Mildred E., 3584 (69), 5998 (69). 

Mattos, J., 11810 (58). 

McDaniel, S., 17328 (65), 17810 (69), 17828 (69), 18403 (38). 

Mello Filho, Luiz Emygdio de, 1113 (64), 3000 (31), 3001 (56), 
3002 (54), 3004 (5), 3145 (59). 

Molina, Antonio, 24800 (13). 

Montgomery, Gene, 97 (38). 

Mori, S., 2169 (43), 2908 (43), 3058 (43), 3318 (1), 5387 
fo2e), 6228 (12). 

Maller, Fritz, 23 (59). 


Nee, M., 11077 (19). 


Oldeman, R. A. A. T., 293 (6), B-991 (39), 1988 (44a), B-3614 
(32). 


Pena, Bento, S., 246 (9), 336 (39), 461 (26), 551 (6). 

Pires, Joao Murca, 789la (10), 12227 (32), 12287 (26), 12386 
(32), 12454 (14), 12505 (26), 12614 (32), 13984 (39), 14687 
(53), Maguire number series 51249 (16). 

Poveda, L. J., sen. (9/8-1975) (1). 

Prance, G. T., 22506(6), 2558 (10), 11539 (7), 11578 (41), 
LLGL7 (39), 12690 (24), 12743 (39), 43099 \(43)'; 13231 «¢43), 
13474 (69), 13865 (6), 13929 (28), 13961 (6), 14331 (36b), 
14962 (29), 15549 (39), 16362 (69), 17673 (24), 17690 (41), 
18127 (24), 18402 (39), 18651 (32), 18828 (55), 19452 (39), 
20581 (32), 21208 (69), 21617 (21), 21618 (39), 21832 (39), 
21937 (39), 22104 (46), 22260 (36a), 22730 (2), 22731 (8), 
235126. (46), 23153:.(4). 


Ratter, J. A., 1467 (9). 

Reitz, P. R., 14483 (59), 16900 (59). 

Ribeiro, B. G. S., sen. (10/3-1971) (26), 12 (56), 116 (40), 
250 (24), 381 (39). 

Rimachi, 302 (43), 681 (69), 786 (38), 1086 (69). 

Rodrigues, W., 9182 (27). 

Rodriguez, F. M., 30/2031 (59). 

Rosengurtt, 9458 (59). 


Santos, de, R. R., 1753 (31). 

Santos, T. S., 727 (57), 1062 (65), 1250 (19), 1489 (58), 1757 
(66a), 2055 (57a), 2683 (66a). 

Sarukhan, J., 3510 (63), 3642 (63). 
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Schunke, V., Jose, 2522 (70), 2540 (70), 2611 (70), 2900 (70), 
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5216 (39), 5219 (31), 5433 (24), 5434.(70), 5633.-(40), 5763 
(71), 6495 (70), 6512 (70), 6658 (3), 7186 (70), 7594 (70), 
7636 (70). 

Silva; (M. El, "60, (24), 163. (46) 5° 733>(46);, .1249° (32), . E262e¢saae 
1273 (47), 1368 (39), 1369) (47), 1442 (39) 9° 1444 (32), E552 
(6), LOTS: .(39)i. 

Silva, Nilo T., 3237 °¢27),, 3534 (10), 3873 (6)5 s.n.'"¢28/4=8oaay 
(110), 3869 (39). 

Smith, R. F., V4260 (53). 

Soejarto, D. D., 2425 (6). 

Souza, Mario, 1528 (13). 
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Introduction 


It is satisfactory that good progress is being made toward 
our knowledge of both tribes. My work on this started back in 
1937 and the most difficult tasks were: (1) getting specimens 
collected, particularly in fruit, which are the main basis for 
separating genera, and (2) matching up flowering material of the 
two sexes. The center of distribution of these two tribes is 
Amazonian Peru (and Brazil) which is poorly accessible and 
poorly collected botanically. 


Pollen was studied by K. Thanikaimoni (6) and recently 
another paper on pollen by I. K. Ferguson (3) appeared in print. 
Both of these authors continue working on pollen of Menisper- 
maceae and the study appears to be very promising, as there are 
several types of pollen in these tribes. A. M. W. Mannega has 
prepared a very extensive paper on the wood anatomy of the two 
tribes which will be published shortly in the Journal of Arnold 
Arboretum, Tertiary alkaloids of members of these two tribes, 
particularly of Abuta and Sciadotenia, have anti-tumor activity, 
and they were extensively studied by M. P. Cava (2) and his 
associates. I have already read drafts of three additional 
papers. The material for the studies of Mennega and Cava was 
supplied by me, 


Iconsulting Botanist of Merck Sharp & Dohme Research 
Laboratories, Rahway, New Jersey, and Honorary Curator 
of New York Botanical Garden. 
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L. L. Forman (3) is making progress in studies of Asiatic 
Menispermaceae, and his paper on Triclisieae was recently pub- 
lished. D. G. Rhodes (5) published a revision of Cissampelos 
and M, E. Mathias and W. L. Theobald recently completed a revi- 
sion of Hyperbaena. The last two papers now make possible the 
treatment of Menispermaceae for Flora Neotropica. 


Much work on the two tribes, Triclisieae and Anomospermeae, 
remains to be done. Chromosomes have to be studied. This is a 
difficult and time-consuming task because it involves shipment 
of seeds from South America and growing them in a hothouse, etc. 
The pollination in this group of plants is a fascinating subject, 
as the flowers are about the smallest I have seen in vascular 
plants. The plants are dioecious and plants of the different 
sexes are often spatially far apart. They are probably pol- 
linated by very small flies, but this has yet to be proven by 
actual observation. 


Since 1963, whenever possible, I have worked a few days 
annually in each of the many major herbaria in the U. S. A., 
Europe, and South America. As a result, there are practically 
no specimens that have not been annotated. I have deposited with 
the New York Herbarium two card files, one arranged by species, 
the other by collectors, of every specimen seen by me. This will 
greatly facilitate the work of a future monographer. 


Since the last serial paper (Supplement X) was published, 
200 new collections were examined, extending our knowledge of 
several species. Of special interest are collections from the 
high peaks of Panama and from Ecuador, very poorly collected 
botanically. The prize collection was the second collection of 
Curarea cuatrecasasii from Costa Rica, which was previously known 
from a single collection in Colombia. Extensions of range are 
reported for 30 species, and two species, Sciadotenia peruviana 
and Telitoxicum rodriguesii, are described as new. Eighty spe- 
cies and 11 subspecies are now known in the two tribes studied. 
In addition, eight new species and one subspecies await descrip- 
tion, but they are represented only by sterile material. We 
expect novelties, particularly in Abuta, Sciadotenia and Anomo- 
spermum, from the Amazon Valley; also of Caryomene Caryomene which is so 
difficult to collect, as it usually occurs in poorly accessible 
locations (on poor soils of terra firme on plateaus between 
rivers). 


I. Chondrodendron Ruiz & Pavén, Syst. Veg. 261. 1798. 


1. Chondrodendron tomentosum Ruiz & Pavon, SySiE. Vege 20M 
1798. 
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Peru: San Martfn: Mariscal Caceres, Tocache Nuevo, 
Schunke 6443; Loreto: Rio Itaya, Thomas B. Croat 18788 (MO). 
Ecuador: Napo: Rio Pucino, Al. Gentry 9764, 9772. 


2. Chondrodendron platiphyllum (A, de St. Hilaire) Miers, 
AnneeMac. NAG. HLBt. LLL. LOsi225) 1667. 


Brazil: Rio de Janeiro: Macae de Cima, pr. Friburgo, 
G. E. J. Pabst 5252 (HBG), Plowman 2813 (GH) (praia de Itaipu). 


3. Chondrodendron microphyllum (Eichler) Moldenke in Krukoff & 
Moldenke, Brittonia 3:11. 1938. 


Brazil: Bahia: R. M. Harley et al. 17354 (24 km SW of 
Belmonte), 17476. 


II. Curarea Barneby & Krukoff, Mem. 
N, Vs Bet. (Card. 22¢2) 37. L97Le 


1. Curarea toxicofera (Weddell) Barneby & Krukoff, Mem, N, Y, 
Rote Gard.) 22C2) 298 (1971. 


Panama: Panama: Carti highway, Robert Dressler 4372; 
Canal Zone: premontane forest, M. Nee 7731 (MO); Colon: Mori & 
Kallunki 3695. Brazil: Amazonas: basin of Rio Negro, near 
mouth of Rio Curicuriari, Schultes et al. 8852; basin of Rio 
Purus, Jamamadi Mission Station, 30 km W of Labrea, Prance et al. 
21256 (mixed with Abuta splendida). Peru: Amazonas: Brent 
Berlin 542 (mear Huampami), Rubio Kayap 749, 1032, 1205, Ancuash 
660; San Martin: Mariscal Caceres, Schunke 6836, 7125 (mixed 
collection, flowers are of Abuta); Huanuco: Mathias & Taylor 
5032; Loreto: Al. Gentry & Ayala 12699 (MO) (across Amazon River 
from Iquitos), Richard T. Martin & T. Plowman 1798 (MO) (lagunes 
of Rio Huallaga). 


Prance states on the label of 21254: "Stem bark used as 
ingredient of Jamamadi Indian arrow poison mixed with several 
other plant ingredients. They call this plant 'Bicafo'." 


3. Curarea tecunarum Barneby & Krukoff, Mem. N. Y. Bot. Gard. 
222) 27 AL97L 


Brazil: Amazonas: Rio Ig4, B. S. Pena 547 (IAN). Ecuador: 
Napo: Putumayo, 500 m alt., T. Plowman et al. 4029. 


This is the first record of this species from the basin of 
Rio Ig4. 


4, Curarea cuatrecasasii Barneby & Krukoff, Mem. N. Y. Bot. 
Gard, 22(2):14. 1971. 
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Costa Rica: Puntarenas: Osa Peninsula, 2-1/2 mi SW of 


Ricon, Helen Kennedy 1640 (MO). 


This is the first record of this species from Costa Rica; 
it has been known previously only from the type collection from 
Colombia. 


III. Sciadotenia Miers, Ann. Nat. 
Halse ou dl a si45'.) SSIs 


2. Sciadotenia toxifera Krukoff & A. C. Smith, Bull. Torrey 
Club 66:308. 1939. 


Brazil: Amazonas: basin of Rio Javari, Prance et al. 
16941. Peru: San Martfn: Mariscal Caceres, Schunke 6605, 
WANS, TUBEOG Uehive 


This is the first record of this species from the basin of 
Rio Javari. 


4, Sciadotenia paraensis (Eichler) Diels in Engler, Pflanzen- 
reich 4(94):86. 1910. 


Brazil: Parad: B. G. S. Ribeiro 210 (IAN) (Ipean, 
capoeira), R. R. Santos & Carvalho 368 (Peixe Boi); Amazonas: 
Maués, M, F, Silva et al. 30 (INPA 31042). 


This is the first record of this species from the basin of 
Rio Maués. 


6. Sciadotenia eichleriana Moldenke in Krukoff & Moldenke, 
BYeletontays 265 WoS8e 


French Guiana: P. J. M. Maas et al. 2217, J. S. de 
Granville 2397 (10 km SW of Saul). Brazil: Para: Faro, 


capoeira, S. Assumpgao & D. Coelho 54. 


This is the first record of this species from French Guiana 
and from the State of Parad, Brazil. 


6a. Sciadotenia (sect, Sychnosepalum) peruviana Krukoff & 
Barneby, sp. nov. juxta affinem S. eichlerianam Mold. 
ponenda, ab es foliorum lamina supra-praeter venas 
primarias laevi, venulis scalariformibus reticulique 
impressis immersisve primo intuitu diversa. 


Peru: Amazonas: Quebrada de Basusinuk, tributary of 
Huampami, 270 m (900 ft) alt., 16.1X.1972 (9 fr), Rubio Kayap 
97. -- Holotypus, NY. 
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Vines of unknown size, the young branches finely canalicu- 
late, non-lenticellate, densely subretrorsely pilosulous with 
stiff hairs +0.2 mm, glabrescent. Petiole 3-8 cm, near middle 
+1.5 mm diam, dilated at both ends; blades ovate-cordate- 
acuminate 14-18 x 7.5-12 cm, when dry brownish-olivaceous, above 
smooth, dull, beneath densely pilosulous with erect grayish hairs 
(not tomentose), palmately 5-plinerved from petiole, the outer 
pair of primary veins short, weak, incurved, 1/4-1/5 the length 
of blade subparallel to its cordate basal curve, the inner pair 
incurved-ascending +2/3 the length of blade, the midrib giving 
rise on each side, well above middle, to 1-2 major incurved 
secondaries, these all above faintly, beneath very sharply and 
coarsely prominulous, the connecting scalariform and minor 
venules above impressed or fully immersed, beneath prominulous, 
the ultimate reticularion of well-defined areoles mostly > 1 mm 
diam. Inflorescence o” unknown, either axillary subspicately 
1-3-flowered or similar but borne on very short, supra-axillary 
leafless branchlets, 1-3 cm long, the primary axis, subobsolete 
pedicels, perianth, and gynophores of the fruit all densely 
fuscous-pilosulous; sepals (seen in bud only) 12; carpels 6. 
Gynophores in fruit +8 mm into a column, the free arms dilated 
and 3-angulate distally; drupe compressed-obovoid, 15-18 x 9-10 
mm, the tawny-venutinous exocarp and (dry) scarcely fleshy meso- 
carp together +0.1 mm thick, the firmly chartaceous endocarp 
very shallowly engraved externally. 


Related to S. sagotiana (Eichl.) Diels and S. eichleriana 
Mold., resembling both in the cordate 5-/7-plinerved leaf-blades 
but different in the smooth upper leaf-surface, all venation 
beyond the primary and one or two secondary veins arising from 
the midrib being fully immersed on the upper face. The pubes- 
cence of the blade's lower face is simply erect-pilosulous, as 
in S, @ichleriana, not entangled as in S. sagotiana. In outline, 
the blade is narrower than that of S. eichleriana and only 5 
(not 7-9)-nerved from entry of the petiole. In shape, texture, 
and venation, the leaf of S. peruviana resembles that of S. 
(sect. Tylopetalum) solimoesana Mold. more nearly than that of 
any member of its own sect, Sychnosepalum which is characterized 
by a velvety-pilosulous, not minutely furfuraceous vesture 
throughout the pistillate inflorescence and drupe. 


7. Sciadotenia sprucei Diels in Engler, Pflanzenreich 4(94):84. 
1910. 


Brazil: Amazonas: near Manaus, Prance et al. 23152, 23166, 
W. Rodrigues 9011 (INPA 28523); Mato Grosso: munic, Aripuana, 
B. G. S. Ribeiro 503 (IAN). 


This is the first record of this species from Mato Grosso. 
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10. Sciadotenia ramiflora Eichler, Flora 47:395. 1864. 


Ecuador: Napo: rain forest, alt. 350 m, Dwyer & MacBryde 


This is the first record of this species from Ecuador. 


12. Sciadotenia amazonica Eichler, Flora 47:395. 1864. & in 
Martius, Shl. Beasiy 1I3t320b > tab 47, fle. 3.8 18649 


Brazil: Amazonas: near Manaus, Igapé Agu, Prance 20519. 


13. Sciadotenia duckei Moldenke in Krukoff & Moldenke, 
Brittonia 3:30. 1938. 


French Guiana: Sout Macaque, R. Schnell 12083 (P). Brazil: 
Amazonas: near Manaus, Prance et al. 18802, s.n./1974, 
W. Rodrigues 9010 (INPA 28522), 9012 (INPA 28524), Osmarino et 
al. 322 (INPA 37387), L. Coelho 135 (INPA 35142), 169 (INPA 
37410). 


This is the first record of this species from French Guiana. 


V. Telitoxicum Moldenke in Krukoff & 
Moldenke, Brittonia 3:42. 1938. 


1. Telitoxicum minutiflorum (Diels) Moldenke in Krukoff & 
Moldenke, Brittonia 3:49. 1938. 


Brazil: Amazonas: estrada Manaus-Itacoatiara, M. Silva et 
al. 82 (INPA 35444). 


3. Telitoxicum krukovii Moldenke in Krukoff & Moldenke, 
Brittonia 3:44. 1938. 


Brazil: Pard: basin of Rio Tocantins, Serra Buritirama, 
Murea Pires 12954 (IAN), 13014 (IAN). 


This is the first record of this species from the State of 
Para. 


5. Telitoxicum inopinatum Moldenke in Krukoff & Moldenke, 
Brittonia 3:46. 1938. 


\ 
French Guiana: Riviere Compté, Oldeman B-2061 (CAY). 
Surinam: Pulle 329, 


This is the first record of this species from French Guiana 
and Surinam; it has been known previously from six collections 
from Guiana. 
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6. Telitoxicum peruvianum Moldenke in Krukoff & Moldenke, 
Brittonia 3:45. 1938. 


Peru: San Martf{n: Mariscal Caceres, Schunke 6404. 


8. Telitoxicum rodriguesii Krukoff sp. nov. Ab aliis 
speciebus congenris foliis oblongo-lanceolatis 3 vel 4 plo 


longioribus quan latis differt. 


Liana with slender woody stem to 7 mm diam, the old bark 
furrowed lengthwise, not lenticellate, the young branchlets, 
petioles, and base of leaf-midrib beneath all densely pilosulous 
with ascending short fulvous hairs, the vesture deciduous, the 
leaves otherwise glabrous; petioles 1-8.5 cm long, abruptly 
bulbous-thickened at both ends; leaf-blades (dry) chartaceous, 
dark brownish-green both sides, lustrous above, oblong-elliptic 
or oblanceolate 9-25 x (2.5)3-7.5 cm (3-4 times longer than 
wide), rounded at base, short-acuminate at apex, plain between 
the main veins or nearly so; primary venation pinnate, the costa 
and (4)5-7 pairs of incurved-ascending secondaries shallowly 
impressed above, prominent beneath, the tertiary venation and 
reticulum prominulous only when very young, immersed when mature; 
inflorescence o (one seen) cauliflorous, simply racemose, +12- 
flowered, the densely fulvous-pilosulous axis +7.5 cm long, the 
fruiting pedicels +4 mm long, 3 mm diam; drupe attached laterally 
slightly above base, oblong-ellipsoid, +30 x +20 mm, the mealy- 
coriaceous exocarp densely brown-pilosulous externally when 
young, the shell of the endocarp brown, +1 mm thick. 


Brazil: Amazonas: Manaus, Aleixo, estrada de acesso ao 
porto Maua, W. Rodrigues 8859 (INPA 28074) (NY-holotype) (frts - 
23/4-1970), 9021 (INPA 28533); Prance 11559, 11559a, s.n. (1971); 


W. Rodrigues “& D. Coelho 9072 (INPA) (frts- =30/03- -1973) (Manaus - 
Itacoatiara Road, km 145, terra firme. 


Rodrigues states on the label of 9072: Cipd lenhoso; alto, 
ae oe = mata da terra firme; frutificagao abundante; frutos 
amarelos, 


We have been waiting for the collection of flowers since 
1970 when the first specimen was collected, and we were reluctant 
to describe it without male flowers. Although it has been origi- 
nally found near Manaus, and although Drs. Prance, Rodrigues and 
others were specifically searching for it, their attempts were 
not successful. I decided to describe it, as I do not want to 
wait another five years for the collection of flowers. 
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T. rodriguesii is immediately distinguished from other 
species, as its leaves are 3-4 times longer than wide. 


Affinity doubtful without flowers, but probably near 
T. peruvianum, 


VI. Abuta Barrere ex Aublet, Pl. Guian. 
Ie Olise Rilo Bs Iz 7s 


1. Abuta rufescens Aublet, Hist. Pl. Guian. 1:618. Pl. 250. 
WD 


French Guiana: near Cayenne, P. J. Maas et al. 2188, 
J, ds Ge Gerais Soin, (weisig WOOF 


Male flowers of this species are needed to check whether or 
not Abuta splendida is a synonym of Abuta rufescens. 


Dr. de Granville recently located a mature bush-rope of 
this species and I hope before long he will be successful in 
collecting its flowers. He also is on the lookout for the 
interesting Elephantomene eburnea and Sciadotenia eichleriana. 


2. Abuta splendida Krukoff & Moldenke, Bull. Torrey Club 
68H2Z41 194T 


Venezuela: Tachira: Al. Gentry 11099. Surinam: 
Brownsberg, J. P. M. Maas et al. 2364. Brazil: Parad: basin of 
Rio Jari, N. T. Silva 3118 (IAN); Territory of Roraima: 
vicinity of Auaris, 64025! Wi g4 06) oNewallit. +800 m, Prance et al. 
21440. Peru: San Martfn: Schunke 6689. 


According to Prance, this bush-rope is an ingredient of 
Curare of Sanama Indians who call it "batewadodo-peu." 


This is the first record of this species from Tachira. 


4, <Abuta grisebachii Triana & Planchon, Ann. Sc. Nat. IV. 
17:47. 1862. 


Venezuela: Amazonas: Sierra Parima, Steyermark 107173. 
Brazil: Amazonas: basin of Rio Negro, Al. Gentry 13228, 
Cavalcante 3143 (MG), M. R. Cordeiro 416 (IAN), 0. C. Nascimento 
et_al. 272 (IAN), Murga Pires et al. 15870 (IAN) (upper Rio 
Negro); Roraima: ites of Auaris, 64925' w, 4°6' N, alt. 
+860 m, Prance et _ al. 20087, 21437, 21439. 


According to Prance, bark of this bush-rope is used as an 
ingredient of Curare by Sanama Indians (Roraima) who call it 
"batewadodo." 
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9. Abuta pahni (Martius) Krukoff & Barneby, Mem. N, Y. Bot. 
Gard; 22(¢2) 43. 971. 


Venezuela: Bolfvar: Gran Sabana, km 198 S of El Dorado, 
alt. 1200 m, Steyermark 111312; Trujillo: Carache District, 
alt. +1000 m, Steyermark & Carreno 111638, 111656; Merida: mesa 
Bolfvar, Santiago Lopez-Palacios 2208; Amazonas: Bunting et al. 
3832. Brazil: Amazonas: basin of Rio Negro, Uaupes, M. M. 
Moreira s.n. (March 30, 1971) (MG). Peru: San Martf{n: 

Mariscal Caceres, alt. 350-370 m, Schunke 6779; Loreto: 14 km 
SW of Iquitos, Croat 18515. 


This is the first record of this species from Amazonas and 
Trujillo in Venezuela. 


10. Abuta fluminum Krukoff & Barneby, Phytologia 25:38. 1972. 


Peru: San Martfn: Mariscal Caceres, Tocache Nuevo, 
J. Schunke 4741 (GH). 


The Schunke collection is probably from the same vine as 
Schunke 1971/33 (paratype 9). He often sends specimens and wood 
samples to me under his field numbers and then sends the same 
collections to the Field Museum under his permanent numbers. 
This collection through error was cited as "'Abuta panurensis" 
in 9th supplement, 


13. Abuta imene (Martius) Eichler, Flora 47:389. 1864. 


Venezuela: Amazonas: Rio Orinoco, below San Fernando de 
Atabapo, Al. Gentry et al. 10934. Brazil: Para: basin of Rio 
Trombetas, terra firme, Prance et al, 22234, 22412, Peru: 
Loreto: Maynas, Rio Momon, McDaniel & Rimachi 16941. 


This is the first record of this species from the basin of 
Rio Trombetas, 


14. Abuta selloana Eichler, Flora 47:389, 1864. 


Brazil: Minas Gerais: Candarela, alt. +1550 m, Mello 
Filho 3407. 


15. Abuta panurensis Eichler, Flora 47:390. 1864. 


Brazil: Amazonas: Prance et al. 17772 (Rio Cuieiras), 
S.n. (near Manaus). 


16. Abuta solimoesensis Krukoff & Barneby, Mem. N. Y. Bot. 
Gard. 20(2):18. 1970. 
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Brazil: Pard4: basin of Rio Jari, N. T. Silva 1872 (IAN); 
Amazonas: basin of Rio Solimdes, Prance 17437, 17487. 


This is the first record of this species from the basin of 
Rio Jari. 


17. Abuta velutina Gleason, Bull. Torrey Club 58:361. 1931. 


Venezuela: Amazonas: Sierra Parima, Steyermark 107083. 
Brazil: Amazonas: Prance et al. 20270, W. Rodrigues et al. 
9098 (INPA 38353), Murca Pires et al. 75 (INPA 35897) (near 
Manaus). 


18. Abuta obovata Diels, Notizbl. Bot. Gard. Berlin 13:29. 
1936. 


Venezuela: Amazonas: Rio Orinoco, below San Fernando de 
Atabapo, Al. Gentry et al. 10942. Brazil: Amazonas: basin of 
Rio Negro, above Manaus, Prance 22762. 


20. Abuta brevifolia Krukoff & Moldenke, Bull. Torrey Club 
69IG2) AG OK a9 4 25 


Brazil: Parad: basin of the upper Tapajos, W. R. Anderson 
11075 (IAN). 


This is the first record of this species from Rio Tapajos. 


21. Abuta sandwithiana Krukoff & Barneby, Mem. N. Y. Bot. Gard. 
ZO) Ese a19)7/0% 


Brazil: Amazonas: basin of Rio Purus, Lago Marraha, 
Seringal S40 Clemente, terra firme, Prance et al. 21246; Mato 
Grosso: B. G. S. Ribeiro 526 (IAN); Rondonia: 50 kmS of Porto 
Velho, Prance et al, 21305 (IAN). 


Prance states on the label (21246): '"'Bark is scraped off, 
boiled in water until paste remains and used as an ingredient of 
Curare by Jarawara Indians who call the plant 'Ec4peha'." 


This is the first record of this species from Mato Grosso. 


24, Abuta racemosa (Thunberg) Triana & Planchon, Ann. Sci. Nat. 
RVG 48a s62. 


Panama: Canal Zone: Croat 17394, Robin Foster 1662 (DUKE). 


25. Abuta panamensis (Standley) Krukoff & Barneby, Mem. N. Y. 
BOtaGarda e202) 225 LO7Oe 
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Belize: Toledo: John D. Dwyer 12920 (MO), 12937 (MO), 
12986 (MO). Guatemala: JIzabal: Elias Contreres 11459 (DUKE), 
Rolando Tun Ortiz 2451; Peten: Ortiz 769. Costa Rica: 
Hartshorn 1116; Cartago: Poveda 1220 (Turrialba), Roy W. Lent 
2984 (above Rio Taus). 


This is the first record of this species from Peten 
(Guatemala) and from Cartago (Costa Rica). 


27. Abuta grandifolia (Martius) Sandwith, Kew Bull. 1937:397. 
1937. 


Surinam: Mopane creek, Vreden 11665 (U). Venezuela: 
Amazonas: Bunting et al. 3648. Brazil: Parad: basin of the 
upper Rio Tapajos: Rio Cururu, Anderson 10512, 10738, 11112; 
basin of Rio Jari, N. T. Silva 3205 (IAN); basin of Rio 
Trombetas, Rio Trombetas, one km above Cachoeira Porteira, 
Prance et al. 22476; Amazonas: basin of Rio Solimoes, Prance et 


(mun. Coari); basin of Rio Javari, Prance et al. 17282; basin of 
Rio Negro, A. Loureiro et al. s.n. (INPA 37536); Prance et al. 
23163 and A. Loureiro et al. s.n. (INPA 37678) (near Manaus), 
Murca Pires 14231 (INPA) (Rio Univini), A. P. de Miranda et al. 
sen. (22/3-74) and Loureiro et al. s.n. (26/3-74) (Manaus - 
Caracarai road, km 124-125); M. F. Silva et al. 208 and 344 
(Manaus - Porto Velho road), A. Loureiro et al. s.n. (INPA 38997) 
(Autoz-Mirim), M. F. Silva et al. 299 (Lago do Castanha), M. F. 
Silva et al. 1519 (INPA 38601) (Rio I¢gana) ; Roraima: between 
Boa Vista and Caracarai, Murga Pires & P. Leite 14754 (IAN); 
Mato Grosso: J. A. Ratter et al. 10426 (IAN). Ecuador: Napo: 
Dwyer & MacBryde 9696 (alt. +350 m), Ruben N. Mowbray 70528 (MO) 
(near Lake Limoncocna). Peru: Loreto: Sidney McDaniel 11090 
(MO), 13893 (MO); Loreto: Maynas, McDaniel & Rimachi 16865 (Rio 
Itaya), 17882 (Iquitos); Rimachi 139 (Iquitos, Rio Nanay); 
Loreto: Nauta, Rimachi 1084. 


29, Abuta dwyerana Krukoff & Barneby, Mem. N. Y. Bot. Gard. 
Z0¢2)°73ee V9 70; 


Panama: Canal Zone: road to Pina, Busey & Mahler 346; 
Darien: N slope of Cerro Pierre, wet forest, alt. +300-700 nm, 
Mori & Kallunki 5373 (MO), Al. Gentry & Mori 13968 (S slope of W 
peak of Cerro Tacarcuna massif, alt. 1500-1800 m). 


This is the first record of this species from Darien. 
3255 sAbuta spe 
Colombia: Chocdé: hills behind Bahia Solano (Puerto Mutis), 


alt. 0-250 m, tropical wet forest, Al. Gentry & Enrique Forero 
7203 (MO, NY). 
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This species in vegetative characters does not resemble any 
of the four which occur on the Pacific and Caribbean slopes in 
Colombia (A. antioquiana, A. colombiana, A. seemanni, and A. 
racemosa). Petiole tomentose, 7.5-9.0 cm long with thickened 
apex; blades bullate, coriaceous, lustrous on both surfaces, 
oblong, rounded at base, shortly acuminate at apex, 13.0-17.0 cm 
long, 9.5-12.0 cm wide; 5-plinerved, the primary and secondaries 
deeply impressed above and prominently raised above, finely reti- 
culate on both sides, the areoles on upper side +0.1-0.2 mm diam. 


VII. Caryomene Barneby & Krukoff, Mem. 
Nee rBote Garde 222): 2 LO 


3. Caryomene olivascens Barneby & Krukoff, Mem. N. Y. Bot. 
Gand 22 @2) a7 oT 


Brazil: Parad: Jari, N. T. Silva 3343 (IAN). 


VIII. Anomospermum Miers, Ann. Nat. 
Hist amie 4 VOI 864. 


1. Anomospermum grandifolium Eichler, Flora 47:388. 1864. 
Brazil: Amazonas: Maués, Prance et al. 22127. 


This is the first record of this species from the basin of 
Rio Maués. 


3. Anomospermum bolivianum Krukoff & Moldenke, ex Moldenke, 
Hilloa 5:234. 1940) 


Brazil: Mato Grosso: basin of Rio Aripuana, Prance et al. 
USZOS RLS Siol. 


This is the first record of this species from Mato Grosso. 


4b. Anomospermum chloranthum Diels spp. confusum Krukoff & 
Barneby, Mem. N. Y. Bot. Gard. 22(2):69. 1971. 


Peru: Loreto: vicinity of Pucallpa, Mathias 6039. 


5a. Anomospermum reticulatum (Martius) Eichler ssp. reticulatum, 
Memon Noy omBoteGardee22(2) risa Lod 


Brazil: Para: Santarém-Cuiaba, J. Medeiros & L. R.. Marinho 


37 (IAN); Amazonas: Lago do Tatuquara, A, Loureiro et al. Suton 
(03/05-73); near Manaus, 0. P. Monteiro et al. 132 (INPA 35954), 
Arthur et_al. s.n. (INPA 39572), F. Figlioulo et al. s.n. (INPA 
47354), Murca Pires et al. 14293 (INPA); Roraima: basin of Rio 


Branco, boca de Rio Ajarani, Murca Pires 14384 (IAN); Rondonia: 
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basin of Rio Madeira, Prance et al. 6580 (COL). Peru: Loreto: 
Rio Amazonas, Timothy Plowman 2456. 


5b. Anomospermum reticulatum (Martius) Eichler ssp. dielsianum 
(Moldenke) Krukoff & Barneby, Mem. N. Y. Bot. Gard. 
ZAC) 5 145 1971 


Brazil: Acre: Cruzeiro do Sul, Prance et al. 12708 (GH). 


5c. Anomospermum reticulatum (Martius) Eichler ssp. glabrescens 
Krukoff & Barneby, Mem. ‘N. Y. Bot. Gard. 22(2):74. 1971. 


Panama: Darien: Cerro Tacarcuna, S slope, alt. 1250- 


1450 m, Al. Gentry & S. Mori 13929 (MO). 


This is the first record of this species from Panama. It 
has been known previously from nine collections from Venezuela. 


9. Anomospermum sp. (See Supp. 10, p. 25) 


Panama: Chiriqui: Burica Peninsula, near Costa Rican 
border, Croat 22158 (MO). 


10. Anomospermum sp. 


Colombia: Valle: costa del Pacifico, Rio Cajambre, silva, 
alt. 5-80 m, Cuatrecasas 17528 (F). 


Probably of sect. Anomospermum and in vegetative characters 
this species does not resemble any other of. this section. Peti- 
ole setulose, 1.5-3.0 cm long with thickened apex; blades bullate, 
coriaceous, dull or scarcely lustrous on both surfaces, oblong- 
oblanceolate, cuneate to rounded at base, emarginate at apex, 
6-13.5 cm long, 4.5-9.5 cm wide; 5-plinerved, the primary and 
secoddaries deeply impressed above and prominently raised below, 
finely reticulate on both sides, the areoles +0.2 cm in diam. 


IX. Orthomene Barneby & Krukoff, Mem. 
Na Way wot Gard. 22(2)2 795) O71. 


1. Orthomene schomburgkii (Miers) Barneby & Krukoff, Mem. N. Y. 
Bot. Gard. 22¢2)):80;5 “1971. 


Panama: Darien: Rio Balsa, J. A. Duke 8770. Surinam: 
Nassau: Lanjouw & Lindeman 2047 (U). French Guiana: Criques 
Ouaqui, M. Lemoine 7829, Venezuela: R. R. Robertson & D. F. 
Austin 99; Amazonas: Sierra Parima, Steyermark 107421, 
Colombia: Chocéd: Gentry 9376. Brazil: Para: basin of Rio 
Jari, N. T. Silva 3199 (IAN), basin of Rio Trombetas, L. Coelho 
s.n. (INPA 42175), Prance et al. 22251 (km 0.75 N of road from 
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cachoeira Porteira, terra firme), basin of Rio Tapajos, W. R. 
Anderson 10861 (IAN); Amazonas: basin of Rio Solimoes, Prance 

et al. 17310; basin of Rio Negro, M. F. Silva et al. 1159 (INPA 
38214); Roraima: Prance et al. 10679 (Rio Uraricoeira), 11148 
(INPA) and 11181 (INPA) (Rio Mucajai); Acre: Rio Jurua-Mirim, 
Prance et al. 13073 (INPA); Mato Grosso: Prance et al. 19804 and 
P, Lisboa et al. 690 (basin of Rio Aripuana), Ratter et al. 1430, 
Prance et al. 18634. 


These are the first records of this species from the basin 
of Rio Trombetas in the State of Para, also from Roraima, Panama, 
and the basin of Rio Aripuana in the State of Mato Grosso. 


3. Orthomene hirsuta (Krukoff & Moldenke) Barneby & Krukoff, 
MemeuNiawebote Gand s222))) Ot LOT. 


Brazil: Amazonas: basin of Rio Solimoes, Sao Paulo de 
Olivenca, Prance 17349. 


This is the first record of this species from the upper 
Solimoes. It has been known previously from nine collections 
from the basin of Rio Negro. 
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The first list of Exsiccatae covering the serial papers up 
to and including Supplement 8 was published in Memoirs of the 
New York Botanical Garden 22:84-89, 1971. The present list 
covers Supplements 9, 10, and 11. If a collector gathered his 
collection together with others, only his name is cited in this 
list. Collections with Dr. Prance's numbers are cited under 
Prance. The following abbreviations are used: A for Abuta, AN 
for Anomospermum, C for Caryomene, CH for Chondrodendron, CU for 
Curarea, O for Orthomene, T for Telitoxicum, and S for Sciado- 
tenia, The number in parentheses corresponds with the species- 
number of this and other papers. 


Albuquerque, de, Byron W. P., 226 (AN5a), 310 (S2), 333 (AN5a), 
453 (427). 
Ancuash, Ernesto, 660 (CU1). 
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Lent, Roy W., 2984 (A25). 

Liesner, R. L., 1325 (CHI). 

hisboas Las O90NCOl). 

Lizot, Jacques, 76A (01). 

Lopez-Palacios, Santiago, 2208 (A9). 

Loureiro, A., s.n. (26/3-1974) (A27), sen. (03/05-1973) (ANS5a). 


Maas, Ps «J. Mo, 2L88 (AL), 2217 (S6),°23642(A2). 

Manara, Bruno L., 165 (A2). 

Martin, Richard T., 1798 (CUL). 

Mathias, Mildred E., 5022 (T6), 5032 (CU1), 6039 (AN4b). 

Mattos, G., 13922 (Al4). 

McDaniel, S., 11090 (A27), 13893 (A27), 16865 (A27), 16941 (A13), 
17882 (A27). 

Medeiros, J., 37 (AN5a). 

Mello Filho, Luiz Emygdio de, 1564 (CH3), 1725 (CH2), 3407 (Al14). 

Mixanda, de, A. P., Sem. (22/3-74) (A27)< 

Molina, Antonio, 24713 (A25). 

Moreira, M. M., son. (March 30, 1971) (A9). 


1976 Krukoff, Notes on American Menispermaceae 339 


Mori, S., 3695 (CU1), 5373 (A29). 
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Mowbray, Robert N., 70528 (A27). 
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(A27), 2766 (A27), B-2844 (01), 2980 (A27), 3180 (S1), 3231 
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Pires, Joao Murcea, 75 (A17), 12954 (T3), 13014 (T3), 14231 (A27), 
14293 (ANS5a); 14384 (AN5a), 14754 (A27), 15870 (A4). 
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Introduction 


Since the last of this series of papers was submitted for 
publication many new collections have been examined and 221 cited 
in this paper. Extensions of range are noted for 15 species. 

One species (E, santamartensis Krukoff & Barneby) is described 
as NeWe 


My taxonomical studies of Erythrina are coming to the end, 
Few new species might be yet expected from the high peaks of 
Central America, particularly Nicaragua. I do not expect many 
changes in the nomenclature except in the varieties of E. brevi- 
flora and E. velutina also in the forms of E. corallodendrum, 
These changes are best made when the contemplated biosystematic 
studies to be carried in Hawaii are on the way. Studies of the 
genus will be continued. Eight papers covering the morphology, 
distribution, chromosomes, palynology, alkaloids and amino 
acids of Erythrina were published in September and December 
issues of Lloydia in 1974. A supplement to this Symposium is 
projected for publishing late in 1976 or early 1977. This will 
cover vegatative anatomy, seeds and embryos, seedlings and 
various other subjects. It is also projected to investigate 
the biosystematics of the genus in detail. A comprehensive 
collection of the genus has been assembled in two places in 
Hawaii and this seems to be an ideal area to conduct these 
studies, 


(1) consulting Botanist of Merck Sharp & Dohme Research 
Laboratories, Rahway, New Jersey, and Honorary Curator of 
New York Botanical Garden. 
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1. Erythrina fusca Loureiro, Fl. Cochinch, 427, 1790. 


Belize: 11-1/2 mi NW of Belize, John D. Dwyer 10741 (MO). 
Guatemala: Izabal: Mariscos, Harmon & Fuentex 2057. 
Honduras: Mosquitea: Gracias a Dios, C, Nelson & M, Hernandez 
0959 (EAP). Costa Rica: Guanacaste: along Rio Tempique, 
Davidse 1452. Panama: Panama: John M. Osorio 44 (MO). 
Venezuela: Merida: alt. +1650 m, Breteler 3243 ~ (MO). 
Colombia: Tolima: alt. + - 420 m, Gentry et et_al. 8965 (MO); 
Huila: Gentry et al. 9005 (MO); Amazonas: Plowman 3228 (COL). 
Brazil: Para: Ilha de Marajo, E. Oliveira 5069 (IAN); 
Amazonas: basin of Rio Solimoes, Prance et al. 17308 
(Tabatinga), 17420 (San Antonio de Iga). Peru: Loreto: 
Iquitos, F. Ayala 0408. Ecuador: Los Rios: MacBryde 420. 
Ceylon: Jayasuriya et al. 1411 (MO). New Hebrides: Espirito 


Santo, J. Raynal & A. Gullison 16418. 


Five collections of this species from the Panama Canal 
Zone deposited at Duke were examined. They are not cited here, 
as this species is well represented from the Canal Zone in 
various herbaria. 


This is the first record of this species from Tolima 
(Colombia) and Mosquitea (Honduras). 


2. Erythrina crista-galli L. Mant. 99. 1767. 


Brazil: Mato Grosso: mun. Rio Brilhante, Rio das Araras, 
Hatschbach 25249. 


This is the first record of this species from Mato Grosso. 


3. Erythrina falcata Bentham in Mart. Fl. Bras. 15(1):172. 
1859. 


Brazil: Rio de Janeiro: Serra dos Orgaos, Brade 16406 
(GH); Santa Catarina: L. B. Smith & R. Reitz 12558 (mun. Aguas 
de Chapecu), 12729 (mun. Itapiranga), 12945 (mun. Concordia). 


4. Erythrina dominguezii Hassler, Physis 6:123. 1922. 


Brazil: Mato Grosso: Ratter & Ramos 226 (K). Paraguay: 
Teague 248 (BM). Bolivia: Beni: Trinidad, alt. +250 m, 
E. Werdermann 2460 (MO). 


The second record of this species from Paraguay. New col- 
lections of this species from Mato Grosso (Brazil) and Santa 
Cruz (Bolivia) where its range approaches that of E. verna 
would be welcome. 
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5. Erythrina ulei Harms, Verh. Bot. Ver. Brand. 48:172. 1970. 


Brazil: Para: basin of Rio Tocantins, Serra Buritirama, 
Murga Pires & R. T. Belem 12589 (IAN); Rond6nia: basin of Rio 
Abuna, cachoeira de Dardanelos, N. T. Silva 3664 (IAN). Peru: 
Amazonas: basin of Rio Huampami, Berlin 232, Rubio Kayap 887. 


This is the first record of this species from Amazonas 
(Peru). 


6. Erythrina verna Velloso, Fl. Flum. 304. 1825. 


Brazil: Acre: Seringal Boa Agua, Murca Pires & N. A. 
eee 
Rosa 13773 (IAN). 
The common name of this species, 'Mulungu,"’ is obviously 
of African origin. E, abyssinica in Ndolo, Zambia, is called 
"Mulunguti." 


7. Erythrina poeppigiana (Walpers) 0. F. Cook, Bull. U. S. 
Depire Age DO 2D ie ao Oly. 


Panama: Darien: slopes of Cerro Pierre, alt. 200-500 m, 
Al. Gentry 4906, 7045a. Venezuela: Barinas: Reserva Forest. 
de Caparo, alt. 2000 m, H. Jimenez 1297, Breteler 4517 (MER) 
(near Barinas, secondary forest), H. Rodrigues C. & C. A. Perez 
2698 (MER) (Cedeno, alt. +300-400 m). Colombia: Putumayo: 
Puerto Limon, Plowman 2194. Peru: San Martin: San Martin, 
330 m, Ch. M. Belshaw 3254 (K); Amazonas: basin of Rio Genepa, 
Berlin 270. Ecuador: A. Delgado 113 (MO). 


This is the first record of this species from Amazonas 
(Peru). 


8. Erythrina suberosa Roxburgh, Fl. Ind. 3:253. 1832. 


India: Assam: Garo Hills, alt. +660 m, Thakur Rup Chand 
2933 (L); U. P.: Dehra Dun, Bhattacharya 14804 (L). 


12, Erythrina arborescens Roxburgh, Pl. Coromandel 3:14, 
jah Ae Ike). 


India: Darjeeling, H. Ohashi et al. s.n./1972 (alt. 
+1650 m), s.n./1972 (alt. +2200 m); Central Nepal, H. Kanai et 
al. s.n. (GH); Assam: Khasi Hills, Walter N. Koelz 23535 (L) 


(alt. +1300 m), Thakur Rup Chand 7219 (L) (alt. +2000 m), 8173 
(L) (alt. +2000 m). China: Szechwan, Kuan & Wang 1580 (GH). 


13, Erythrina subumbrans (Hasskarl) Merrill, Philipp. Jour. 
Sei, wee, Hells}, wPil@, 
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Ceylon: Nuwara Eliya Distr., Maxwell 1009 (MO). Thailand: 
savannah, alt. 100 m, A. F. G. Kerr 18265 (L) New Guinea: 
Hollandia: alt. 1600 m, BW 12536 (L). Samoa: Island Tututla, 
montane forest, L. S. Dutton 7 (US), 


This is the first collection I have seen from New Guinea, 
14. Erythrina breviflora Alph. DeCandolle, Prodr. 2:413. 1825. 


Mexico: eben Breedlove 18717 (CAS); Jalisco: 
Breedlove 18667 (CAS); Mexico: 7-1/2 mi NE of Temescaltepec, 
Dunn, D. B., & Don Dunn 18919; Guerrero: vicin. of Omiltemi, 
S. S. Tillett 637-147. 


15. Erythrina edulis Triana; M. Micheli, Jour. de Bot. 6:145. 
1892. 


Panama: Chiriqui: M. Nee 10624 (MO) (on coffee planta- 
tion). Colombia: Cundinamarca: 21.5 km NW of Villeta, 
Arthur S. Barclay et al. 3692. Ecuador: Tungurahua: alt. 
+1570 m, MacBryde 665; Los Rios: Al. Gentry 9650 (MO), 

Dodson & Tan 5334, MacBryde 946; Azuay: MacBryde 446 (4.3 km 
NE of Giron, alt. +2280 m), 454 (14.7 km S of Giron); Cotopaxi: 
at Pilald, alt. +2320 m, MacBryde 561; Loja: near Loja, alt. 
+2060 m, MacBryde 645; Napo: MacBryde 848 848 & 860 (near Baeza, 
alt. 1830-1960 ™m), “MacBryde 863 863 & 1493 (near Cuyu jua, alt. 
2350-2500 m), T. Plowman et al. 3923 (Canton Quijo, +2100 m); 
Chimborazo: 5.6 km W of Pallatanga, MacBryde 694. 

This is the first record of this species from the province 
of Cotopaxi. 


17. Erythrina polychaeta Harms, Notizbl. Bot. Gard. Berlin 
Fede) 925. 


Mature leaflets of this species as well as of the related 
E. schimpffii are reticulate-ceriferous beneath, whereas those 
of E. edulis appear to be not reticulate-ceriferous but rather 
minutely scurfy. Additional collections of mature leaves of 
E. edulis are needed. Although we have numerous collections of 
E. edulis in the herbarium, we have almost no specimens with 
mature leaves. This is because flowers and leaves in this 
species are contemporary. 


18, Erythrina schimpffii Diels, Bibl. Bot. 116:96. 1937. 
Ecuador: Bolivar: alt. +1270 m, MacBryde 568. 


19, Erythrina montana Rose & Standley, Contr. U. S,. Nat. Herb. 
ZOFL79.0  U9L9% 


Mexico: Aguas Calientes: Rodman & Schnell 1 (GH). 
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20. Erythrina leptorhiza Alph. DeCandolle, Prodr. 2:413. 1825. 
Mexico: 3 km W of Tenango del Aire, Pineda 734 (CAS). 


21. Erythrina horrida Alph. DeCandolle, Prodr. 2:413. 1825. 


Mexico: Oaxaca: alt. +2400 m, G. L. Webster & Gary J. 
Breckon 15324 (GH). 


22a. Erythrina herbacea L, subsp. herbacea, Erythrina herbacea 
MesplePlai0o.) tiiesesens .) isEG. 


Mexico: Tamaulipas: Sierra de Tamaulipas, NNW of Aldama, 
Dressler s.n. (1878) (CAS). 


Twenty-two collections of this subspecies from the U. S. A. 
not seen by me before and deposited at Duke were examined. They 
are not cited here, as this plant, as represented in the U. S. A., 
is well known. Specimens are from Florida (9 collections), 
Mississippi (3), Louisiana (3), South Carolina (2), Alabama (1), 
and North Carolina (4). Collections from North Carolina are of 
interest, as they are near the northern limit of the range of 
this subspecies. Two of these collections are from Brunswick 
Co., one from Carteret and one 15 mi N of Charleston. 


22b, Erythrina herbacea L. subsp. nigrorosea Krukoff & Barneby, 
Phy tolosLarZ5 CL) sor 9727 


Mexico: Veracruz: Chiang 95 (GM), Isabel Kelly 121 
(DUKE). 


23. Erythrina standleyana Krukoff, Brittonia 3:301. 1939. 


Mexico: Campeche: vicinity of Xpujil, John Shepherd 156 
(F). Belize: Croat 23854 (MO) (Gracie Rock, 1-1/2 mi S of 
mi 22 on Western highway, limestone outcrops prevalent), John D. 
Dwyer 11052 (frts - June 8, 1973) (Belize District, mi 22 on 
Northern highway), Al. Gentry 8016 (MO) (Stann Creek District, 
Cockscomb Mountains). 


24. Erythrina flabelliformis Kearney, Trans. N. Y. Acad. 14:32. 
1894. 


Mexico: Durango: Rio Mezquital , alt. +1400 m), O. H. 
Soule 2109 (MO). 


Several collections of this species from the U. S. A. were 
examined. They are not cited here, as this plant, as repre- 
sented in the U. S. A., is well known. 


——— 
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25. Erythrina coralloides Alph. DeCandolle, Prodr. 2:413. 
1825. 


Mexico: J. Gregg 586 (MO); Mexico: Bourgeau 1188 (K); 
Nuevo Leon: Sierra Madre Oriental, 1900 m, F. G. Meyer &D. J. 
Rogers 2895 (MO). 


26. Erythrina aff. coralloides Alph. DeCandolle. 


Mexico: Jalisco: collector undesign. 57 (PH). Previous 
three collections from Jalisco are discussed in Suppl. VII. 
Present collection has pink standard and the wings shorter than 
the keel, but auricles of keel are not sagittately produced 
backward. 


Under E. coralloides, we previously discussed the remark- 
able tree, possibly of hybrid origin (Krukoff 1970-132), 
collected near Buena Vista between Juquilpan and Quiroga in the 
State of Michoacan, The only collection of typical E. coral- 
loides from the State of Jalisco (Krukoff 1970-129) is from a 
small tree planted near a school. 


29, Erythrina goldmanii Standley, Contr. U. S. Nat. Herb. 
ZOf181.. LOL. 


Berlin, Breedlove and Raven (Principles of Tzeltal Plant 
Classification, p. 3, 1974) suggest that this species is an 
endemic, confined to the Central Depression drained by Rio 
Grijalva, in the State of Chiapas, Mexico, an area +200 km long 
and +70 km wide with xeric vegetation completely surrounded by 
most densely forested mountain area (rainfall +800 mm). 


New collections extend its range to the Pacific Coastal 
Plain in Chiapas where it is the most frequently found species 
of this genus, See various collections made along the recently 
opened highway from Tapachula to Arriaga and Las Cruces 
(Suppl. V, pie 259). 


30. Erythrina caribaea Krukoff & Barneby, Phytologia 25:9. 
Lo. 


Mexico: Oaxaca: near the border with the State of 
Veracruz, Krukoff 1970/84 (F). 


31. Erythrina folkersii Krukoff & Moldenke, Phytologia 1:286. 
1938, 


Belize: Stann Creek District: Al. Gentry 7884; Cayo 
District: Belmopan, Dwyer 12714 (MO). Guatemala: Izabal: 
Peter Raven & Gregory 606 (CAS), S. Snedaker E-163 (GH). 
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33. Erythrina smithiana Krukoff, Brittonia 3:323. 1939. 


Ecuador: Guayas: 1.3 km N of Manglaralto MacBryde 690; 
Loja: near Catacocha, alt. +1790 m, MacBryde 617. 


36. Erythrina chiapasana Krukoff, Brittonia 3:304, 1939. 


Guatemala: Huehuetenango: cumbre above town, Krukoff 
1974/8. 


41. Erythrina chiriquensis Krukoff, Brittonia 3:322. 1939. 


Nicaragua: Matagalpa: Cordillera Central, Antonio 
Molino R. 20547 (in clearing of forest at El Porvenir, trees 
3-5 m), L. O. Williams & Antonio Molina R. 42774 (Dec. 5, 1973- 
flrs) (cutover and virgin montane cloud forest, alt. 1400 m, 
road to Aranjuez, trees 5-10 m, common, Molina & Williams 7 
(tempor. number) (Dec. 3, 1975 - flrs) (cutover forest near 
Aranjuez, trees 5 m, flrs brilliant red). Panama: Chiriqui: 
Edwin L. Tyson 5823 (DUKE), Croat 26377 (along highway between 
Volcan and Cerro Punta), S. Mori & J. Kallunki 5664 (MO) (Cerro 
Punta, 2-1/2 km SE of town), Mireya D. Correa A. 1346 (MO) 
(Cerro Punta, alt. +2000 m). 


This is the first record of this species from Nicaragua. 
It has been known previously from a single locality (Cerro 
Punta) in Panama. All collections from Nicaragua are from a 
single locality. 


42, Erythrina macrophylla Alph. DeCandolle, Prodr. 2:411. 
TS 25% 


Guatemala: Guatemala: Harmon & Dwyer 3223 (MO); 
Huehuetenango: Jocaltenango, near town, Krukoff 1974/4. 


43, Erythrina guatemalensis Krukoff, Amer. Jour. Bot. 28:688. 
TOA 


Guatemala: Huehuetenango: Barillas, Krukoff 1974/2. 
Honduras: Morazan: L. O. Williams & Antonio Molina R. 12809 
(flrs, = May: 21, 1947) (cult. at, El Hatillo, alt. +1350m)) (EAR; 
13723 (sterile - Feb. 20, 1948) (San Juancito, alt. 1800 mn, 
trees 6 m, cloud forest area) (EAP); 17451 (sterile - March 24, 
1951) (San Juancito Mountain, edge of cloud forest, alt. 1800 m) 


(EAP); Antonio Molina R. 51 (flrs - Nov. 29, 1975) (cloud forest, 


vicinity of Presa La Tigra, montane La Tigra SW of San Juancito, 
alt. 1800 m) (EAP); Krukoff 1976/1 (Jan. 1976) (cloud forest, 
vicinity of Presa La Tigra, mountain La Tigra, SW of San 
Juancito, alt. 1800 m). 
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This is the first report of this species from Honduras, I 
was waiting for good flowering material before naming the speci- 
mens collected prior to 1975. On my recent trip to Central and 
South America, I stopped in Honduras and examined Molina 51 col- 
lected recently, and then I made a special trip to the Presa La 
Tigra. Several very large trees were found on the immediate 
shore of a creek, and they were in flower. 


The five collections of this species from Honduras cited 
above are from a single locality. 


44, Erythrina globocalyx Porsch & Cufodontis, Arch. Bot. Sist. 
Fitog. & Genet. 10:35, pl. 1. 1934. 


Costa Rica: San José: Bajo de Hondura, L. J. Poveda 579 
(CR). 


49, Erythrina lanceolata Standley, Contr. U. S. Nat. Herb. 
17:432, 1914, 


Honduras: Morazdén: alt. +1500 m, Morton 7343 (US), 
Krukoff 1976/21 (slopes of mountain La Tigra); El Paraiso: 
Cordillera Dipilto, alt. 1200 m, L. O. Williams et al. 42252 
(EAP). Nicaragua: Matagalpa: Cordillera, near Santa Maria 
de Ostuma, alt. 1200 m, Antonio Molina R. 15 (EAP). Costa Rica: 
Puntarenas: Sergio Salas S-672 (CR), L. J. Poveda s.n. 
(22/9-75, (CR) (Peninsula de Osa). 


This is the first record of this species from Puntarenas, 


50. Erythrina costaricensis M, Micheli, Bull. Herb. Boiss, 
2:445. 1894, 


Costa Rica: Limdén: J. M. Greenman 5267 (DUKE). Panama: 
Panama: Cerro Campana, alt. 800-1000 m, Al. Gentry 7045a; Canal 
Zone: Robin Foster 1409 (DUKE), 1437 (DUKE), 2025 (DUKE), Helen 
Kennedy 1890 (Rio Agua Salud) (MO), S. Mori & Kallunki 2044 (N 
along Rio Agua Salud), 2639 (MO); Colon: Helen Kennedy 2448a 
(MO) (near Portobelo), 2776 (MO) (near Peluca), S. Mori & J. 
Kallunki 3690 (Rio Guanche). 


This is the first record of this species from Colon. 

52. Erythrina americana Miller, Gard. Dict. ed. 8, No. 5. 1768. 
Mexico: Gomez Friaz Canyon, Duke M3582 (MO). 

53. Erythrina berteroana Urban, Symb. Ant. 5:370. 1908. 


Belize: Toledo, (cult ?): Dwyer 11148 (MO). Guatemala: 
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Escuintla: near Escuintla, Harmon & Dwyer 2983 (MO) . Honduras: 
Copan: 3 km NW of Copan, alt. +333 m (EAP); Morazdn: slopes of 
mountain La Tigra, alt. +1200 ft, Krukoff 1976/3. Nicaragua: 

4 mi N of Esteli, Dwyer et al. 474 (MO); near Boaco, alt. 200- 
500 m, John T. Atwood 3466 (MO), 5402 (MO). Costa Rica: 
Puntarenas: 7 mi SW of Rio Claro, J. Vaughan et al. 623 (MO); 
Guanacaste: 5 km SW of Liberia, Paul A. Opler 1680 (MO); 
Heredia: San Luis, L. J. Poveda 196 (CR). Panama: Panama: 

La Jagua, Sidney McDaniel 10332 (MO); Canal Zone: Alex 
Lasseigne 4286 (MO); Darien: Isla Saboga, Duke 10366 (3) (MO). 


54. Erythrina rubrinervia H. B. K. Nov. Gen. & Sp. 6:434, 1824, 


Venezuela: Mérida: La Chorrera, alt. 1600-1900 n, 
H. Rodriguez C. 015 (MER). Colombia: Cundinamarca: Dwyer 8122 
(Fusagasuga) , Arthur S. Barclay et al. 3585 (US) (alt. +2050 ym), 
H. Garcia Barriga 20161 (US) (Sasaima, alt. +1200 m), 20390 (US) 
(Villa de Leyva), oe Duque 3277 (carretera entre La Aguadita 
y Fusagasuga, alt. +1800 m). 


56. Erythrina salviiflora Krukoff & Barneby, Phytologia 25:14. 
We 


Guatemala: Suchitefeques: Finca Naranjo, Krukoff 1974/3. 


56a, Erythrina santamartensis Krukoff & Barneby, sp. nov., 
calycis post vexillum profunde recessi ore obliquo 


E. rubrinerviam H., B. K. arcte simulans sed foliolis 
inferne haud ceriferis carinaeque petalis inter se ab 
initio liberis facile distinguenda, Fig. 1, page 356. 


Colombia: Departamento del Magdalena: Sa. Nevada de Sta. 
Marta, in next quebrada E oft Quebrada Indiana, near the water, 
+1350 m, near 10°58'N, 73°58'W, 29.VIII. 1972, J. H, Kirkbride, 
Jr. 1966. Holotypus, NY; igotypua: US. 


Trees 4,5-11 mm tall, glabrous except for minutely puberu- 
lent petioles, rachis of inflorescence, and calyx. Leaves 2-4 
dm long; petiole 7-18 cm long; leaf-rachis 3-4 cm long; stipels 
+1.5 mm long; leaflets thinly chartaceous, ovate-acuminate, 
7-20 x 5-11.5 cm, when dry olivaceous above, slightly paler but 
not ceriferous beneath, Racemes axillary to living leaves, the 
loosely few-flowered axis 3-7 cm long; flower-buds ellipsoid, 
deflexed before anthesis; calyx red, cylindric, slightly dilated 
upward, very obliquely truncate at orifice, the tube 17-19 mm 
long on carinal side, 12-14 mm long behind the standard; 
standard erect, oblanceolate, 5-6.5 x 1.4-1.8 cm; wings and keel 
5.5 mm long, the wings oblong, emarginate, the blades of the keel 
separate even in bud, narrowly imbricated by their abaxial mar- 
gins, in outline semi-ovate-acuminate, in lower half transversely 
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dilated and marginally involute.--Fig. 1 (Kirkbride 1966). 


First collected in 1898-99 by H. H. Smith (No. 703) at 
2000-2500 ft on the slopes of Sierra Nevada de Santa Marte near 
Jinacasaca and referred in the monograph (1939, p. 308) to 
E. rubrinervia, very similar in the form of the calyx. With the 
acquisition of new and better material, E. santamartensis 
emerges as distinct from all species of sect, Erythrina with com- 
parable calyces in the non-ceriferous foliage, and further from 
all of these but E. salviiflora, endemic to Guatemala, in having 
keel petals free even in vernation. 


58. Erythrina gibbosa Cufodontis, Arch. Bot. Sist. Fitog. & 
Genet. 10:34. 1934, 


Costa Rica: Alajuela: La Paz de San Ramon, Poveda 747 
(MO); Puntarenas: 6 km S of San Vito de Java, Los “Cruces “Trop. 
Bot. Gard, 63-132. Pamama: Veraguas: E, A. Lao 514 (MO) (Alto 
Piedra Sta, Fe, +1200 m), Croat 27335 (MO), S, Mori & J. Kallunki 
2524, 3125 (MO); Cocle: El Valle de Anton, alt. +100 m, Helen 
Kennedy 3050 (MO). 


This is the first record of this species from Veraguas. 
59. Erythrina amazonica Krukoff, Brittonia 3:270. 1939, 


Brazil: Para: Ilha do Marajo, proximo a Vila Mogara, 
campo cerrado, Bento S. Pena 66 (26/8-1969- flrs) (IAN); 
Maranhao: N. T. Silva 4238, 4239. Ecuador: Napo: Santa 
Cecilia, near Munozlandia (on Rio Aguarico, alt. +340 m), 
MacBryde & Simmonds 1466; Pastaza: Puyo, alt. +960 m, MacBryde 
1518. 


This is the first record of this species from Ecuador, 
62. Erythrina mitis Jacquin, Hort. Schoenb. 2:47. 1797. 


Venezuela: Falcon: Democracia, near Buruica, alt. 560- 
620 m, Agostini 1010. 


This is the first record of this species from the State of 
Falcon. 


65. Erythrina eggersii Krukoff & Moldenke, Phytologia 1:289. 
1938, 


Puerto Rico: 10 mi W of Bayamon, Elbert L. Little, Jr. 
21688. 
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73. Erythrina humeana Sprengel, Syst. 3:243. 1826. 
South Africa: Cape: Bathurst Dist., Bayliss 5552. 


In reducing E. princeps A. Dietrich to this species, the 
author (Codd, L. E., Bothalia 2(part 3):269. 1974. obviously 
didn't see that we had already done so (Lloydia 37:408. Sept. 
1974). It is very satisfactory that Codd considers that E. raja 
Meisner and E, hastifolia are not worthy of separate taxonomic 
status. 


74, Exythrina zeyheri Harvey, Fl. Cap. 2:236. 1862. 
Nyassa: Kuimbila, A. Stolz 2266 (L). 


75. Erythrina_acanthocarpa E, Meyer, Comm, Pl. Afr. Austr. 
PSs es6.. 


South Africa: Oudtshoorn District (cult.), Goldblatt 2966 
(MO) . 


77. kErythrina brucei Schweinfurth, Verhand. Zoo-Bot. Gesell. 
Wien 18:653. 1868. et auct. plur., pro majore parte, 


leguminibus seminibusque exceptis; emend. Gillett, Kew Bull. 


US 23ee L9G. 

Ethiopia: W. J. J. 0. de Wilde 9884 (MO) (+15 km SE of 
Harar, savanna), coll, undesign. s.n./June 2, 1972 (US) (Addis 
Ababa). 

78. Erythrina vogelii Hooker f., Niger Flora 307, 1849, 


Cameroun: km 5 of Mogode-Mokolo road, alt. +1200 m, dry 
open ~ odland, Leeuwenberg 7576. 


This is the first collection seen by me from Cameroun. 


79. Erythrina senegalensis Alph. DeCandolle, Prodr, 2:413, 
1825. 


Upper Volta: Deux Bale Nat. Park, J. Sihonen 61 (MO). 
Ghana: Tamale-Yendi road, A. A. Enti FE 1213 (MO). 


85. Erythrina decora Harms in Engl. Jahrb. 49:441, 1913. 


South West Africa: R. Seydel 369, 369a, H. Haelbich 
1679d (L). 


93, Erythrina sigmoidea Hua, Bull. Mus. Hist. Nat. Par, 3:327, 
1897. 
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Cameroun: Leeuwenberg 7549 (km 5 of Mogode-Mokolo Road), 
Wilde-Duyf jes 2582 (between Bangwa and Bangante). 


94. Erythrina latissima E., Meyer, Comm, Pl. Afr. Austr. 1:151. 
1836. 


Rhodesia: Plowes 2338 (MO). 


95. Erythrina abyssinica Lamarck, Encycl. Bot. 2:392. 1788; 
DC Prodr. 2:413. 1825. 


Zaire: Kongolo, Adele Lewis Grant 4032 (MO). Zambia: 
Central Province: Lusaka District, +1300 m, Arne Strid 
s.n./1972. Ethiopia: about 170 km SSE of Addis Ababa, W. J. J. 
O. de Wilde et al. 6669 (MO). Kenya: R. E, Perdue & S. P. Kibuwa 
9336 (MO) (Nyanza), G. Davidse 7105 (MO) (near Lessos, alt. 
+2000 m). Tanzania, near the Kambisama River, alt. +1530 m, 
H. M., Richards et al, 26186 (MO). Mozambique: JZambezia, 
T. Muller & G. Pope 1945 (MO). Malawi: Jean Pawek 5919 (MO) (N. 
Province, alt. +1500 m), 7386 (MO) (Mzimba District, alt. 
+1500 m), 7591 (MO) (Nkhata Bay District, alt. +2000 m). 


96. Erythrina variegata L. Herb. Amboin. 10. 1754; Amoen, Acad, 
Ct 226  oli759). 


Ceylon: Amparai District: at sea level, R. H. Maxwell & 
M. Jayasuriya 756, 830. India: Terr. Canara, prope Mangalor, 
R. E. Hohenacker 539 (L). 


97. Erythrina tahitensis Nadeau, Enum, Pl. Tahiti 80. 1873. 


Mr. H. S. Mackee called my attention to the fact that the 
given names of Parcher are Jean - Armond - Isidore. 


98. Erythrina euodiphylla Hasskarl, Hort. Bogor. 178. 1858. 


Java: Cardoso s.n. (L), R. van der Veen s.n. (July 1975 - 
flrs) (MO) (East Java, Baluran). 


Peter Raven made a determined effort to have this species 
collected to clarify certain uncertainties connected with this 
rarely collected Erythrina, It has been reported as having all 
petals green and leaves fetid when fading (Baker, C. A., & R. C. 
Bakhuizen, von der Brink, Jr., 1963, Flora of Java 1:628. 1963). 
On the basis of this information, Barneby suggested that this 
species is probably pollinated by bats (Phytologia 27:126. 1973). 


At Peter Raven's suggestion, R. van der Veen visited the 
game preserve, Baluran in East Java, and found several flowering 
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trees of this species. The flowering had just started on 

July 3. The flowers proved to be not green, but a definite pale 
orange when looking up the tree. The flowers are odorless in 
daytime and in the evening. Van der Veen is convinced that pol- 
lination is probably done by honey birds which are rather common 
in Baluran. We are now waiting for the seeds which will be use- 
ful in checking on amino acids and chromosomes, We also must 
establish this tree in Hawaii and South Africa, as it is an 
endangered species, 


99, Erythrina vespertilio Bentham in Mitch, Jour. Trop. Austr. 
218. 1848. 


Australia: Queensland: L. S. Smith 12671 (L); Northern 
Territory: Balgooy & Byrnes 1344 (L). 


101, Erythrina merrilliana Krukoff, Jour. Arnold Arb. 20:227. 
ISI) 


New Guinea: Moroba Dt., alt. +1333 m, rain forest, Dep. 
Forests Lae NCF 35194 (L), Madang Dt., alt. +40 m, Dep. Forests 
Lae, NCF 46673 (L). 


102, Erythrina velutina Willdenow, Gest. Nat. Freunde Berlin 
Neue Schr. 3:426. 1801. 


Brazil: Amazonas: Manaus, km 9 da Br 17 estrada de Sto 


Antonio (cult.?), Inst, Nac. Pesq. Amaz. 1960 (INPA); Pernambuco: 


munic., Sao José de Egipto, Gottesberger sen. (1974). Ecuador: 
Guayas: 2.9 km W of El Progreso on road to Salinas, MacBryde 
670; Galapagos Islands: Fosberg & Dawson 44917 (US) (Culpepper 
(Darwin) Island), Fosberg 44944 (US) (Wenman (Wolf) Island). 
104, Erythrina burttii Baker f., Jour. Bot. 70:254, 1932. 


Tanzania: W. Busse 288 (L). 


Hybrids 


7. Erythrina x sykesii Barneby & Krukoff, Lloydia 37:447. 1974. 


Australia: Queensland: M. M. J. v. Balgooy 1534 (L). 


1976 Krukoff, Notes on Erythrina 355 


BIBLIOGRAPHY 


(In order to conserve space, we are citing here only the papers 
which are not cited in Supplements III-VII.) 


1. Games, D. E., A. H. Jackson, N. A. Khan, and D. C. 
Millington, Alkaloids of some African, Asian, Polynesian 
and Australian species of Erythrina, Lloydia 37:581-588. 
1974, 


2. Graham, Alan & A. Spencer Tomb, Palynology of Erythrina 
(Leguminosae: Papilionoideae): Preliminary survey of the 
subgenera, Lloydia 37:465-481., 1974, 


3. Hargreaves, R. T., et al. Alkaloids of American species of 
Erythrina. Lloydia 37:569-580. 1974, 


4. Krukoff, B. A. & R. C. Barneby, Notes on the species of 
Erythrina VII. Phytologia 27:108-141. 1973. 


5. Krukoff, B. A. & R. C. Barneby, Conspectus of species of the 
genus Erythrina. Lloydia 37:332-459. 1974, 


6. Lewis, Walter H. Chromosomes and phylogeny of Erythrina 
(Fabaceae), Lloydia 37:460-464. 1974, 


7. Raven, Peter H, Erythrina (Fabaceae) Achievements and 
opportunities. Lloydia 37:321-331. 1974, 


8. Romeo, John T. & E. A. Bell. Distribution of amino acids and 
certain alkaloids in Erythrina species, Lloydia 37:543-568. 
1974, 


9. Toledo, Victor Manuel. Observations on the relationship 
between hummingbirds and Erythrina species, Lloydia 
37:482-487. 1974. 
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Fig. 1. Erythrina santamartensis Krukoff & Barneby 
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BOOK REVIEWS 


Alma L. Moldenke 


"COLONIAL GARDENS OF THE NORTHEASTERN STATES: A Selected, An- 
notated Bibliography" compiled by Fred Strum, 8 pp., New 
York Botanical Garden, Bronx Park, New York 10458. 1976. 
$1.25 paperbound. 


This U. S. Bicentennial-timely, useful compilation is labeled 
Bibliography Series Number 1 - Library - New York Botanical 
Garden. The lst section is generally descriptive of the garden 
designs and the plants used, the 2nd considers the New England 
kitchen gardens with their herbs and vegetables, the 3rd covers 
records of experiences in recreating such colonial efforts, and 
the th presents much well chosen literature about John Bartram's 
famous garden in Philadelphia. Under each of these four topics 
both books and periodicals are briefly annotated. 

Since so many of these sources are commonly available in so 
many libraries, would it not be even more time saving to both 
librarians and library hunters to place the Library of Congress 
call numbers for each entry in the spacious margins? 


"MECHANICAL DESIGN IN ORGANISMS" by S. A. Wainwright, W. D. 
Biggs, J. D. Currey & J. M. Gosline, xii & 23 pp., illus., 
Halsted Press of John Wiley & Sons, Inc., New York, N. Y. 
10016. 1976. $19.50. 


Hoping "to modify [the non-engineering] biologists' views of 
the world and to impress upon them the importance of mechanical 
design in all aspects of biology" "at all levels of organization 
from molecules to ecosystems," these authors have produced an 
interesting, convincing and useful book. The stated design 
principles have as their source RK. Buckminster Fuller "whose in- 
sistence on a universal language of design was a key stimulus in 
the conception of this book." 

The book is organized into three parts: (1) Materials prin- 
ciples of strength phenomenologically described and molecularly 
interpreted in tensile, pliant and rigid natural materials, (2) 
structural elements and systems as shells and fiber-reinforced 
palm trees, and (3) ecomechanics involved in adaptations to 
stressful environments. 

This fine presentation of biomechanics has the added advan- 
tages of a particularly well presented author-reference index 
involving a very wide range of organisms considered and of a de- 
tailed accurate subject index. 
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"BIRDS OF THE NEW YORK AREA" by John Bull, xiv & 50 pp., illus., 
Facsimile Edition of Dover Publications, Inc., New York, 
N.Y. 10014. 1975. $6.00 paperbound. 


This is an unaltered replication of the original 196) hook 
published by Harper & Row. In his Foreword, roger Tory Peterson 
describes briefly (a) the basic avian life changes as noted in 
the similarly entitled books treasured on our handy book shelves, 
Chapman (1906), Griscom (1923), Cruickshank (192) and suggests 
that field leaders get involved in such important projects as 
population studies in assortedly contaminated or free areas to 
validate impressions which alone are not enough. 

The A.O.U. Checklist of 1957 eliminates subspecific names 
(important mainly to professional ornithologists). For each of 
431 birds and several additional extinct ones are concisely re- 
corded the literature and the author's personal observations on 
range, status and possible changes therein, exact sighting loca— 
tions and times, flock information, breeding sites and many 
other details. 

Since many of these birds have a much wider resident or 
migratory range than the typical 50-mile radius of New York City 
herein considered, this book will have a wide range of appeal. 


"BIOGEOGRAPHY: An Ecological and Evolutionary Approach" by C. 
Barry Cox, Ian N. Healey & Peter D. Moore, viii & 18) pp., 
illus., Halsted Press of John Wiley & Sons, Inc., New York, 
N.Y. 10016. 1973. $9.95 paperbound. 


"Despite biogeography's connections with ecology, geography, 
geology, evolutionary history and economic anthropology, it is 
usually studied in conjunction with only one or two of these 
disciplines [An overstatement]. Our intention here has been to 
provide enough of the basic elements of all these approaches so 
that a student who specializes in only one of them may neverthe- 
less be able to understand the way[s] in which all of them in- 
teract to produce the apparently bewildering array of patterns 
of distribution of life." This goal has been successfully and 
interestingly achieved, even though p. 8 mentions ha lati= 
flora as the giant reed-mace while the index correctly refers 
to it as T. latifolia. 

The interested intelligent reader, as well as a wide range 
of students, could profit from a careful reading of this book. 


"THE MICROBIOLOGY OF THE ATMOSPHERE" 2nd Edition by P. H. Greg= 
ory, xv & 377 pp., illus., Halsted Press of John Wiley & 
Sons, Inc., Toronto & New York, N. Y. 10016. 1973. $27.50. 


This new edition is a fully creditable member of the worth- 
while Plant Science Monographs Series under the general editor- 
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ship of Nicholas Polunin, The correction of a few minor errors, 
a carefully selective evaluation of the new material published 
since 1961, the date of the first edition, considerably improved 
color plates 6 & 7, fine chapters added on rain-splash dispersal, 
on inhaled microbes in reference to respiratory infections and 
allergies and on survival in the atmosphere are all welcomed im- 
provements. 

The author maintains the use of "spora" (analogous to "flora" 
and "fauna") to include all atmospheric microscopic biota, other 
terms being too limited. This book will serve as a leading 
basic, yet advanced, text wherever there is atmosphere. 


"HAWAIIAN PLANT NAMES, THEIR BOTANICAL AND ENGLISH EQUIVALENTS" 
by Otto Degener, Isa Degener & Noah Pekelo Jr., 57 pp., 
"Flora Hawaiiensis" index. 1975. 


Garnered effectively here are the Hawaiian plant names for 
native and introduced plants not only from the known library 
sources listed in the bibliography but also directly from 
Hawaiian friends and acquaintances of over a half century in 
long isolated places. "Realizing that many younger Hawaiians, 
especially of rural areas, know the names of native plants not 
from books but rather from daily conversation with their elders, 
the Degeners prevailed on Forester Noah Pekelo Jr. of Molokai 
to join them in the present project as collaborator.” 

This section of the serially published illustrated floral 
treatment is distinctively colored and provided with 3 holes for 
entry into the looseleaf binders. After each Hawaiian name there 
is the number for the botanical family to which the plant belongs. 
The Degeners' hospitalizations prevented the checking of some 
minor printing errors in spelling and run-together common Eng= 
lish names, as, for instance, "jeqirityrosarypea". While the 
authors consider this detailed compilation as "provisional" it 
must be remembered that it is based on over fifty years of bo- 
tanical study in all of these fascinating islands. 


"ION TRANSPORT AND CELL STRUCTURE IN PLANTS" by David T. Clark- 
son, xi & 350 pp., illus., Halsted Press of John Wiley & 
Sons, Inc., New York, N. Y. 10016. 1974. $22.50. 


This publication is one in the European Plant Biology Series 
and should prove challenging to biology students beyond the ru- 
dimentary stages in the sciences, 

The first part of six chapters develops the general proper- 
ties of the transport processes with their dependence on ATP and 
electron-flow for ion pumping and the membranes traversed. 
Hydrodictyon africanum is used "as a test case organism to pro- 
vide a reference point to which the student can return and apply 
any knowledge or insight that he may have picked up from the 
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various chapters." 

The second part of five chapters deals with ion transport by 
roots of higher plants — the author's main research interest — 
along with physiological effects of toxic metals in plant tissue. 

The clear electron micrographs, diagrams and charts, reason— 
able interpretations and explanations, such careful reporting of 
test results, a topical bibliography at the end of each chapter — 
all these are fine assets. 


"ROSE RECIPES FROM OLDEN TIMES" by Eleanour Sinclair Rohde, xiv & 
17 to 96 pp., illus., Facsimile Edition of Dover Publications 
Inc., New York, N. Y. 1001). 1973. $1.25 paperbound. 


This charming unabridged replication of the equally charming 
1939 original "Rose Recipes" treats of the use of the rose in 
pot-pourris, sweet bags, pomanders, perfumes, and sweet waters 
and provides mostly culinary directions for jellies, honey of 
roses, pickled rosebuds, Italian style rossoly, cake with rose 
water a la Royal Princess Elizabeth and many other items mostly 
gleaned from the works of old herbalists such as Sir Hugh Platt, 
Gervase Markham and Sir Kenelm Digby. The descriptive intro- 
duction reveals the author's recognized herbalist skills. The 
pages are bordered decoratively with appropriate rose garlands. 

So many different kinds of readers can now enjoy this now more 
easily available book which costs no more than two nice birthday 
greeting cards! 


“PLANT MATERIALS OF DECORATIVE GARDENING: The Woody Plants" by 
William Trelease, xliii & 188 pp., Facsimile Edition by 
Dover Publications, Inc., New York, N.Y. 1001). 1968. 
$2.50 paperbound. 


This unabridged replication of the original (190) fifth re- 
vised edition of the 1917 work was prepared by the famous botan= 
ist author for his university students. After separating these 
horticulturally used woody plants as trees, bushes, subshrubs, 
cover plants and climbers, they are then dichotomously keyed 
simply to their 83 families to a total of 782 species and 1150 
distinct kinds that even in 1976 still form the bulk of the 
woody horticultural materials used in temperate zone U. S. A. 
and Europe. 

The book provides fine instruction materials especially for 
beginning students of horticulture. It is inexpensive enough 
to enable its being used for added personal notation on local 
occurrence, nomenclatural changes, etc. 

The cover design would certainly distress the author! 
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THE MISTLETOES OF THE BAHAMAS 


William T. Gillis 
Department of Biology 
Hope College 
Holland, Michigan 49423 


In the process of revising the Bahama flora with Mr. George R. 
Proctor, I have studied the Bahama mistletoes in an effort to 
distinguish the four species of Dendropemon and the four species 
of Phoradendron as reported in the Bahama Flora (Britton and 
Millspaugh, 1920). As a result, I have come to recognize only 
two species of Dendropemon in the Bahamas and three of Phora- 
dendron, with two of the latter being questionably different 
from one another. 


Urban's treatment (1897) of Dendropemon is the closest to a mono- 
graphic revision that we have for that genus. The most recent 
treatise for Phoradendron (Trelease, 1916) is now 60 years old. 
General closely allied to Dendropemon -- Ixocactus, Phthirusa, 
Struthanthus, and Oryctanthus -- have not been monographed. Most 
of our knowledge of the Viscaceae and Loranthaceae in recent 
years has come from the careful and thorough morphological work 
of Dr. Job Kuijt, but he has not worked with Dendropemon. 


This treatment of the mistletoes must unfortunately be considered 
preliminary, to be continued by someone who will apply biosystem- 
atic techniques to his studies. Its purpose is solely to arrive 
at applicable names for our flora. No species descriptions and 
no citations are included at this juncture. I have attempted 
here to bring some harmony within the mistletoes in regard to 
floras from regions adjacent to the Bahamas: South Florida (Long 
and Lakela, 1971), Cuba (Léon and Alain, 1951), Jamaica (Adams, 
1972), and Hispaniola. Unlike the authors of these floras, I 
follow Kuijt (1968) in recognizing the Loranthaceae of Britton 
and Millspaugh to be two families (Loranthaceae and Viscaceae). 
The types of all species names herein have been consulted, includ- 
ing those in European herbaria. 


The mistletoes are known collectively in the Bahamas as "proud 
tree." This local name is supposedly derived from the concept 
that the plants, being parasites, are too proud to grow in the 
ground. 


Various workers have attempted to make all Dendropemon into mem- 
bers of the genus Phthirusa. Engler (1897), for example, treated 
Dendropemon as a section of Phthirusa. Dr. Job Kuijt (personal 
communication) feels that the generic distinctions are valid. 
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Phthtrusa has flowers in triads on the raceme and Dendropemon 
has flowers borne singly (Kuijt, personal communication). Adams 
(1972) further noted that the bract and bracteoles in Phthirusa 
are fused to one another under each 3-flowered cluster, whereas 
Dendropemon has the bracteoles fused under each flower. It is 
not a matter so much of fusion as number of flowers per unit. 
(See Kuijt and Weberling, 1972). Moreover, Phthirusa is primar- 
ily a genus of continental Latin America (Central and South 
America), but Dendropemon is confined to the West Indies. Only 
on Jamaica does one find both genera, with two species each 
(Adams, ibid.). 


Although several Dendropemon and Phoradendron species present in 
the Bahamas were published originally as species of Viscwn, there 
was a period in the nineteenth century when most workers consid- 
ered a broad generic concept uniting many presently recognized 
genera under the umbrella of Loranthus, following Blume (1830). 
Both Dendropemon and Phthirusa have their origin as published 
names in that same year (1830); should one wish to unite these 
genera, the question of which one is older becomes significant. 
Stearn (1968) analyzed this problem and found that Phthtrusa 
Martius was published as a genus in February and Dendropemon 
Blume appeared as a Section name (under Loranthus) in August. 

The name Dendropemon was recorded again at sectional rank by 
Schultes and Schultes in late 1830. It was elevated to generic 
rank by Reichenbach (Repert. Herb. 73) in 1841. Later, in 1894, 
VanTieghem (Bull. Soc. Bot. France 41: 71) treated the generic 
name as masculine, and thus its gender (which could be masculine, 
feminine, or neuter) was determined. 


Thus, Dendropemon is younger than Phthtrusa as a name, but older 
than its putative synonym Triarthron Baillon (Bull. Soc. Linn. 
Paris 1892: 985), all of which is discussed fully in Stearn 
(ibid.) following the treatment of Loranthaceae (sensu lato) by 
Danser (1933). Other examinations of generic relationships with- 
in this group were published by Eichler and Urban (1903), Baehni 
(1937), and an intriguing study of cytogeography by Barlow and 
Wiens (1971). 


KEY TO GENERA OF MISTLETOES IN THE BAHAMAS 


Inflorescence with flowers distant, paired in raceme-like fashion, 
each subtended by bracts and bracteoles; perianth members six, 


eSSH INOS MONA? DNSerOEN Goadococcoceoadaacnd Dendropemon ha 
Inflorescence with glomerate flowers sunk into pits in articulated ; 
spikes; perianth members 3, united at the base at least in 
Staminate: tlowers: flowers: undsexid lems «seis oceels Phoradendron : 
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There appear to be only two species of Dendropemon in the Bahamas 
instead of the four considered by Britton and Millspaugh (1920). 
Dendropemon emarginatus and D. bahamensis differ, according to 
Britton and Millspaugh, in leaf tip, angularity of twigs, and 
degree of scaliness of the inflorescence, but are herein treated 
as synonymous. 


Bahama materials vary, perhaps having a greater portion of leaves 
tending to be acute -- at least in older herbarium specimens ob- 
served by Britton and Millspaugh. But there is variation even on 
the type collections of D. bahamensits. Some leaves are emargin- 
ate; some have a mucro; others are lanceolate and acute with a 
small retuse tip. On the isotype of D. bahamnensis at the Field 
Museum, vo leaf is acute (although Britton claims acuteness as a 
distinguishing trait): all are rounded, obtuse, or emarginate. 
Degree of furfuraceousness also varies, as observed in more re- 
cent collections plus observations in the field. Inflorescence 
scales are not a useful character, especially if one examines 

D. emarginatus elsewhere in the Greater Antilles. 


The angularity of which Britton and Millspaugh wrote is, in fact, 
a matter of cortical ridges on some twigs of the season. These 
are present occasionally on individual twigs of D. emarginatus 
throughout its range and are not restricted to Bahama material. 
As a consequence of their similarity, D. bahamensis is treated as 
a synonym of D. emarginatus. 


Britton (in Britton and Millspaugh) described D. brevipes from a 
single collection with immature fruit and yet named the "'subglo- 
bose" nature of the fruit as one of two key characters. Further- 
more, he indicated that the subsessile nature of the leaves was 
also a distinguishing character separating D. brevipes from D. 
purpureus. Such a leaf character did not prompt him to discern 
differences between D. bahamensis and D. emarginatus. If one 
examines the same material which was available to Britton and 
Millspaugh, one will see wide variation in petiole length. Fur- 
thermore, no flowering material of "D. brevipes" is known. It 
appears that D. brevipes is but a single biotype or perhaps more 
likely just a representation of a few branches, and not represen- 
tative of a species distinct from D. purpureus. I am therefore 
treating it as synonymous with D. purpureus. 


KEY TO BAHAMA DENDROPEMON SPECIES 
Inflorescence glabrous, not scaly; leaves narrow..... D. purpureus 


Furfuraceous inflorescence; leaves broad........... D. emarginatus 
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Dendropemon purpureus (L.) Krug & Urban, Bot. Jahrb. 24: 26. 

1897. 

Allohemta purpurea (L.) Raf., Sylva Tellur. 1838. 

Phthtrusa purpurea (L.) Engl. in Engl. § Prantl, Naturl. 
Pflanzenfamilien 1: 135. 1897. Basionym: Visewn purpureun 
op bla 2s lO25s 7535 whectotype= lllustrattonmem 
Catesby (1731-43); Typotype: BM. 


Dendropemon brevipes Britton in Britton § Millspaugh, Bahama 
Flora, p. 108. 1920. Type: Long Island, Galloway Road, 
Clarence Town, on Swtetenta, Britton & Millspaugh 6324. 
Holotype: NY; isotype: F-199050. 


Dendropemon emarginatus (Sw.) Steudel, Nomencl. ed. 2: 491. 
1841. Basionym: Loranthus emarginatus Sw., Prodr. 58. 1788, 
non L. emarginatus DC., Prodr. 4: 288. 1830. 

Phthtrusa emarginata (Sw.) Eichl. in Mart., Flora Bras. 13 I: 
110. 1830. Type: Swartz, s.n. Lectotype: BM. 


Dendropemon bahamensts Britton in Britton §& Millspaugh, 
Bahama Flora, p. 109. 1920. Type: New Providence, Nassau, 
on Lystloma sabicu, Britton & Brace 269. Holotype: NY; 
isotype: F-185929. 


PHORADENDRON 


Contrasted to Dendropemon, Phoradendron in the Bahamas poses more 
taxonomic questions and fewer nomenclatural ones. Its treatments 
by Trelease (1915 and 1916) and its later further refinement for 
the West Indies by Urban (1920) have been thorough but out of 
date. We are left with rather tenuous characters to separate the 
species in the key contrived by Britton and Millspaugh, perhaps 
because of the minor differences separating Phoradendron rubrum 
and Ph. trinerviwn. I believe that they are conspecific, but 
still treat them herein as distinct, because I believe more evi- 
dence is needed to demonstrate their relation to one another. 


Only in the Bahamas do these species and Ph. racemosum all over- 
lap. The characters used in separating populations may be vari- 
ables themselves: number of joints of the inflorescence, length 
of leaves, shape and color fruits. When herbarium specimens of 
these two species are examined, the colors of the living plant 
having shifted to nearly black, only the name on the label and 
place of origin are certain means of distinguishing some popula- 
trons 


I took length/width measurements of 25 randomly chosen leaves on 
herbarium specimens labeled Ph. rubrwn (from Bahamas and Cuba) at 
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the Field Museum and also of 34 randomly chosen leaves from her- 
barium specimens labeled Ph. trinerviwn (from Bahamas and Hispan- 
iola). The results followed: 


number of 
measurements mean range 
Ph. rubrwn 25 3.10 1.88 - 6.25 
Ph. trinerviun 34 2.06 | ae? 1 PG es 


One can see that, although one group tends to have leaves with a 
larger length-width ratio than the other, there is considerable 
overlap. Similarly, fruit shape varies but without clear breaks 
that might suggest specific delimitations. In flowering and 
sterile material, there are few diagnostic characters presently 
available to suggest that these species differ at all. Without 
far greater study of variation in living populations throughout 
the Greater Antilles and the Bahamas, however, I am loathe to 
designate Ph. rubrwn and Ph. trinerviwn as conspecific, even 
though much evidence suggests that they may be. They have been 
considered distinct for over two centuries; hence, their merger 
should be accomplished on a basis of far more data than are pre- 
sented here. 


There is biogeographic evidence that Ph. rubrwn and Ph. trinerviwn 
are one and the same. One would expect that a species shared be- 
tween Hispaniola and the Bahamas had migrated from one of these 
regions to the other via the intervening Turks and Caicos Islands 
or via Cuba. There are, as yet, no known collections of Ph. tri- 
nerviun from either region; however, it is present in the Bahamas 
and Hispaniola. On the other hand, Ph. rubrwn is in Cuba (al- 
though not in the Turks and Caicos Islands). If one considers 
that these two taxa are conspecific, then Cuba may be viewed as 
the bridge through which the species may have migrated between 
Hispaniola and the Bahamas. If they are considered distinct 
species, then the occurrence of Ph. trinerviwn in the Bahamas and 
Hispaniola without being on any of the intervening islands is 
anomalous. 


Phoradendron racemosum, on the other hand, is completely different 
from the Ph. rubrun-trinerviwn complex. The fourth species of 
Phoradendron in Britton and Millspaugh's flora, Ph. northroptiae, 
is the same as Ph. racemosum. Phoradendron northroptae is known 
from only two collections. These were made by John and Alice 
Northrop, one from Conch Sound on North Andros and one from Man- 
grove Cay. The two collections are not perceptively different 
from populations of Ph. racemoswn from Cuba and are herein inter- 
preted as synonymous with that species. 


Some remarks about the publication and typification of Ph. north- 
roptae are perhaps in order here. The binomial was attributed to 
Ignatius Urban in Mrs. Northrop's catalog of plants from New 
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Providence and Andros (1902). All other names of new species in 
this paper have descriptions in English. This is the only one 

in Latin, a strong suggestion that it was composed by a different 
mind. Therefore, this published name is interpreted as Urban's 
and not a herbarium name which was published by Mrs. Northrop. 
Britton and Millspaugh did not use tm or ex in the author cita- 
tion, but skirted the issue by means of a semi-colon. The cita- 
tion as defended above is used here with in. This becomes of 
some consequence in selecting a type. 


Northrop types are usually considered to be at the New York 
Botanical Garden whereas, in fact, most of the nomenclatural 

types which appeared in Mrs. Northrop's 1902 publication are 
interpreted as being at the Field Museum in Chicago. Dr. John I. 
and Mrs. Alice R. Northrop traveled to the Bahamas in 1890 to 
survey the natural history of Andros and New Providence as one of 
the earliest attempts to study the islands from a scientific view- 
point. Dr. Northrop was on the faculty of Columbia University at 
the time. He collected birds and other animals and made observa- 
tions on the rock types. His wife collected plants and eventually 
published her catalog (ibid.), although attributing all collec- 
tions to both her husband and herself. (Specimens are often cited 
as being made by only one Northrop, whereas they should be cited 
as Northrop and Northrop.) 


A set of specimens was indeed given to the New York Botanical 
Garden herbarium and many of its contents were named by N. L. 
Britton. Some were sent abroad for determination. But a private 
set retained by the Northrops was the one from which many of the 
illustrations weredrawn for Mrs. Northrop's publication. The 
specimens and illustrations match perfectly in a number of in- 
stances. This set was sold to the Field Museum in two batches 
early in the 1900's, shortly before John Northrop died from an 
alcohol fire in his laboratory at Columbia University. Because 
the illustrations accompanying the original descriptions were 
drawn from the Northrops' private set, I believe the private set 
(now at Field) should be considered (in most cases) to contain 
the lectotypes. Mrs. Northrop simply cited a specimen by collec- 
tion number and did not indicate a holotype or isotype collection. 
In the case of the specimen of Ph. northropiae described by Urban, 
we have no knowledge whether a specimen was sent to him in Europe 
or if he examined a specimen when he visited this country. Be- 
cause the illustration matches the specimen at the Field Museum, 
that specimen is designated the lectotype and the specimen at NY 
is designated isolectotype. Had a specimen been sent to Urban, 
it likely would have been deposited in the Berlin Herbarium which 
was destroyed in 1943. 


As with Dendropemon, a biosystematic revision of Phoradendron is 
suggested. The following key is based on the premise that Ph. 
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northropiae is a synonym of Ph. racemosuwm and that Ph. rubrun, 
Ph. trinervitwn, and Ph. racemoswn are distinct. 


KEY TO PHORADENDRON SPECIES IN THE BAHAMAS 
1. Leaves 6-16 cm long; distinctly petioled (petiole 1-2 cm); 


prancnes: cisuallivi tenet. .isie,sis «= sree cale siely aiathls Ph. racemosun 
1. Leaves 6.5 cm long or less; scarcely petioled; branches 


PSQOE AUIS 7 io leal [Ys Oar a ee TA ee ERA ee SIT SEE pe oP, ooo 2 
2. Joints of inflorescence 4-5; leaves 3 times as long as 
Wides simuut. REds (SUD SLODOSE ci c-nls.s + craleietate nae Ph. rubrum 
2. Joints of inflorescence 2-3; leaves twice as long as 
wide; fruit yellow, ellipsoidal......... Ph. trinervium 


Phoradendron racemosum (Aubl.) Krug & Urban, Bot. Jahrb. 24: 46. 
1897. Basionym: Visewn racemosum Aubl., Fl. Guian. 2: 895. 
Wii. sueCtOtype: P- 


Phoradendron northropiae Urb. in Northrop, Mem. Torrey Bot. 
Club 12: 33 + pl. 4. 1902. Type: Andros, Conch Sound, 
J. I. and A. R. Northrop 551. Holotype: F-130652; 
Isotype: NY. 


Phoradendron rubrun (L.) Griseb. Fl. Brit. W. Ind. Is. p. 314. 
1860. Basionym: Viseum rubrum L. Sp. Pl. p. 1023. 1753. 
Type: Bahama Islands (without locality). Lectotype: Catesby, 
Nat. vst. Can; Florida. Bahama Is, pl. 81, Vol. )2: 
Typotype: BM. 


Phoradendron trinervitum (Lam.) Griseb. Fl. Brit. W. Ind. Is. 
p. 314. 1860. Basionym: Vtsewn trinervtum Lam. Encycl. 3: 
57. 1789. Type: Dict. No. 7, Martinique. Lectotype: P-LA. 
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THE TAXONOMIC STATUS OF 
AGERATINA LUCTAE-BRAUNIAE (FERN.) KING & H. ROBINS.1 


B. Eugene Wofford 
Department of Botany - University of Tennessee 
Knoxville, TN. 37916 


Ageratina luctae-brauniae (Fern.) King & H. Robins. was first 
described by E. Lucy Braun (1940) as Eupatoriwn deltoides Braun. 
Braun's name was illegitimate, however, since it is a later homo- 
nym of E. deltotdewn Jacq. This error was corrected when Fernald 
(1942) proposed the new name Eupatorium luctae-brauniae Fern., in 
honor of its discoverer. King & Robinson (1970) later transferred 
this species to Ageratina, producing the new combination Ageratina 
luctae-brauntae (Fern.) King & H. Robins. 


In a revision of Ageratina from eastern North America, Clewell 
& Wooten (1971) placed this species in synonymy under Ageratina 
altissima (L.) King & H. Robins. ( = Fupatorium rugosum Houtt.) and 
stated that these are "...bizarre plants showing extreme symptoms 
of etiolation from growing under limestone [sic] ledges...."  With- 
out doubt, A. Luctae-brauntae is closely related to A. altitssima, 
but a number of ecological and morphological differences appear to 
warrant the retention of A. luctae-brauniae at the species level. 


Ageratina luctae-brauniae is restricted to the sandy floors 
of sandstone rockhouses of the Pottsville formation in Tennessee 
and Kentucky. The term rockhouse refers to cave-like overhangs 
resulting from differential weathering of sandstone. This unique 
habitat protects these delicate plants from direct rainfall and, 
as suggested by Braun (1940), may account for their absence out- 
side the rocky overhangs. Greenhouse studies have shown that the 
delicate appearance of these plants is a genetically based adap- 
tation and not simple etiolation as suggested by Clewell & Wooten. 
Transplants of A. luctae-brauniae and A. altissima were placed in 
the greenhouse facilities at the University of Tennessee in Sep- 
tember, 1974, and were allowed to flower and die back to the root- 
stocks. These perennials then completed a season's growth in 1975 
and have reappeared in February, 1976 (Fig. 1 & 2), with no pheno- 
typic changes that would suggest taxonomic equivalency. In addi- 
tion, plants of A. luctae-brauniae grown from seed in the green- 
house expressed the same phenotype as naturally occurring rock- 


lcontributions from the Botanical Laboratory, The University 
of Tennessee, Knoxville, N.S. 463. 
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house plants. Furthermore, A. luctae-brauniae has glabrous stems 
and cordate-deltoid leaves (Fig. 1) and can easily be distinguish- 
ed from A. altisstma, which has pubescent stems and generally 
ovate leaves (Fig. 2). 


Chromosome counts of m=17 were determined for plants of A. 
luctae-brauntae from Pickett Co., Tennessee. This number agrees 
with the base chromosome number for Ageratina as defined by King 
& Robinson. Voucher specimens for these counts are deposited at 
TENN. 
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Fig. 1 & 2. Transplants of Ageratina luctiae-brauniae from Pickett 
TN. (Fig. 1) and Ageratina altissima from Scott Cons 
Te. (Fig. 2). 


NOTES ON NEW AND NOTEWORTHY PLANTS, LXXXVII 


Harold N. Moldenke 


CLERODENDRUM DEFLEXUM var. VILLOSULUM Moldenke, var. nov. 

Haec varietas a forma typica speciei ramulis petiolisque folio- 
rum laminisque subtus dense velutino-villosulis recedit. 

This variety differs from the typical form of the species in 
having its branches, branchlets, petioles, and lower leaf=-surfaces 
densely velutinois-villosulous, the upper leaf-surface densely 
puberulous, and the nodding inflorescences more densely flowered 
and congested. 

The type of the variety was collected by Professor M. E. D. 
Poore (no. 57) along a jungle path below the Gap on Fraser's Hill, 
Pahang, Malaya, on September 27, 1959, and is deposited in the 
herbarium of the University of Malaya at Kuala Lumpur. The col- 
lector describes the plant as a shrub about ten feet tall. 


CLERODENDRUM HENDERSONII Moldenke, sp. nov. 

Frutex; ramis ramulisque crassiusculis medullosis valde sulca=- 
tis glabratis; foliis decussato-oppositis; petiolis crassiusculis 
3.5-—-5 cm. longis minute pilosulis vel glabrescentibus; laminis 
foliorum membranaceis deltoideo-ovatis 10-~-15 cm. longis 6——10 cm. 
latis, ad apicem valde acuminatis, ad basin truncatis, integris 
glabris vel subglabratis; inflorescentiis terminalibus cymosis 
pedunculatis; cymis ca. l-ramosis parce pilosulis; floribus brev= 
issime pedicellatis. 

Shrub; branches and branchlets rather stout, very pithy, usual- 
ly rather deeply round-sulcate (in drying) with longitudinal sulca- 
tions, glabrate; leaves decussate-opposite; petioles rather stout, 
3.5=-5 cm. long, minitely pilosulous or glabrescent; leaf-blades 
thin-membranous, fragile, deltoid-ovate, 10--15 cm. long, 6--10 cm. 
wide, plainly acuminate at the apex, entire, truncate at the base, 
glabrous or subglabrate on both surfaces; inflorescence terminal, 
cymose; cymes composed of about 5 opposite branches, the 2 central 
ones often short=-stalked, each several—branched at the apex and 
about 10--12-flowered, the individual flowers very shortly pedicel- 
late; pedicels somewhat dusty—pilosulous; flowering calyx campanu- 
late, nigrescent in drying, about 7 m. long, glabrous or subglab= 
rous, 5-lobed, the lobes lanceolate-ovate, about 2 mm. long, acute 
at the apex; corolla infundibular, the tube very slender, about 13 
mm. long, nigrescent in drying, glabrous, the limb 5-parted, about 
1 cm. wide in anthesis, glabrous. 

The type of this species was collected by Murray Ross Henderson 
(no. 23299) -~- and is named in his honor -~ on the Cameron High- 
lands, Pahang, Malaya, at about 600 feet altitude, on April l, 
1930, and is deposited in the Britton Herbarium at the New York 
Botanical Garden. The species is apparently closely related and 
very similr to C. colebrokianum Walp. 
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CLERODENDRUM JOHORENSE Moldenke, sp. nov. 

Frutex; ramis ramulisque gracilibus dense puberulis; foliis 
decussato-oppositis; petiolis gracilibus 1—l,; cm. longis glabris; 
laminis anguste ellipticis vel suboblanceolatis tenuiter membran- 
aceis 5--20 cm. longis 1-—-3.5 cm. latis, ad apicem basinque atten- 
uatis acutis integris utrinque glabris; inflorescentiis terminal- 
ibus paniculatis longipedunculatis; pedunculis gracilibus ca. 15 
em. longis sulcatis dense puberulis; paniculis 10--12 cm. longis 
ca. 7-ramosis ubique dense puberulis; calicibus floriferis campan- 
ulatis 5 mm. longis dense puberulis 5-lobatis. 

A shrub; branches and branchlets apparently very slender, 
densely puberulent; leaves decussate-opposite; petioles very slen- 
der, elongate, 1—l cm. long, glabrous; leaf-blades narrowly el- 
liptic or suboblanceolate, thin-membranous, 5--20 cm. long, 1--3.5 
em. wide, gradually attenuate to both the apex and base, entire, 
glabrous on both surfaces; inflorescence apparently terminal, sol- 
itary, paniculate, long-nedunculate, densely puberulent; panicle 
10--12 cm. long, to about 10 cm. wide at the base, with about 3 
sets of opposite branches, each rather long-stalked and trifur- 
cate at the apex, about 7-flowered, densely puberulent throughout; 
bracts small, foliaceous, long-stalked, a pair beneath each pair 
of inflorescence-branches, elliptic or the uppermost sublinear, 
1—2 cm. long, 1—), mm. wide, puberulent; flowering calyx campan- 
ulate, about 5 mm. long and wide, densely puberulent, 5-lobed, the 
lobes about 2 mm. long, broadly triangular, flat, obtuse at the 
apex; corolla infundibular, seen only in bud. 

The type of this distinctive species, in general greatly resemb- 
ling C. nutans Jack and C. wallichii Merr., was collected by R. 8. 
Phillips (no. 1640) on Mount Ophir, Johore, Malaya, on April 20, 
1972, and is is deposited in the herbarium of. the University of Malaya 
at Kuala Lumpur. 


ERIOCAULON AUSTRALE f. PROLIFERUM Moldenke, f. nov. 

Haec forma a forma typica speciei capitulis maturis viviparo- 
proliferis recedit. 

This form differs from the typical form of the species in hav- 
ing its mature flowering and fruiting heads viviparous-prolifer-— 
ous. 

The type of the form was collected by Khatijah & Bastiah (no. 
KLU.185)1) near Sg. Endau, Johore, Malaya, at an altitude of 60—- 
100 feet, and is deposited in the herbarium of the University of 
Malaya at Kuala Lumpur. 


ERIOCAULON HENRYANUM f. VIVIPARUM Moldenke, f. nov. 

Haec forma a forma typica speciei capitulis maturis saepe vivi- 
paris recedit. 

This form differs from the typical form of the species in hav= 
ing its fruiting-heads often plainly viviparous. 

The type of the form was collected by J. B. Morton (no. 1188) 
in wet holes in rocks below a rice paddy in the Kuliang Hills near 
Foochow, Fukien, China, at an altitude of 1000--3000 feet, in July 
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or August, 1919, and is deposited in the United States National 
Herbarium at Washington 


LEIOTHRIX DIELSII var. VILAVELHENSIS Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis 2-~3 cm. longis, 
pedunculis 3—l cm. longis, et vaginis perspicue hirsutulis re- 
cedit. 

This variety differs from the typical form of the species in 
being smaller in most parts, the leaves only 2=-3 cm. long, the 
peduncles only 3--) cm. tall, and the sheaths quite conspicuously 
hirsutulous with wide-spreading hairs. The flowering heads are 
only about 5 mm. wide. 

The type of the variety was collected by Dorothy Araujo (no. 
377) and Ariane L. Peixoto (no. 27) at Restinga de Lagoa do Mil- 
ho, municipality of Vila Velha, Espirito Santo, Brazil, on July 
20, 1973, and is deposited in my personal herbarium. The collec- 
tors describe the plant as an "Erva pequena, crescendo na beira 
da lagoa; inflorescencia branca." 


PAEPALANTHUS TORTILIS var. MINOR Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis 5--10 mm. longis 
et pedunculis 3.5——5 cm. altis recedit. 

This variety differs from the typical form of the species in 
being much smaller in all parts, the leaves only 5=--10 mm, long, 
less than 1 mm. wide, the peduncles only 3.5--5 cm. tall, and the 
flowering heads 2--3 mm. wide. 

The type of this variety was collected by Dorothy Araujo (no. 
376) and Ariane L. Peixoto (no. 26) at Restinga de Lagoa do Mil- 
ho, municipality of Vila Velha, Espirito Santo, Brazil, on July 
20, 1973, and is deposited in my personal herbarium. The collec- 
tors describe the plant as an "Erva pequena, crescendo na beira 
da lagoaj inflorescencia branca,." 


STACHYTARPHETA CANDIDA f. LILACINA Moldenke, f. nov. 

Haec forma a forma typica speciei corollis pallide lilacinis 
recedit. 

This form differs from the typical form of the species in hav— 
ing pale-lilac corollas. 

The type of the form was collected by Gert Hatschbach & R. 
Kummrow (no. 37248) on a sandy campo at Chapada dos Veadeiros, 
municipality of Alto Paraiso, Goids, Brazil, on September 28, 
1975, and is deposited in my personal herbarium. The collectors 
note that the plant was "reptante". 


VERBENA BONARIENSIS var. HISPIDA Moldenke, var. nov. 

Haec varietas a forma typica speciei recedit caulis ramisque 
dense albido-hispidis et bracteis inflorescentiae perlongis atten= 
uato-lanceolatis apice recurvatis hirtellis hispidisque. 

This variety differs from the typical form of the species in 
having the stems and branches more or less densely spreading= 
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white-hirsute, the inflorescences with the individual spikes 1 cm. 
wide during anthesis, the bracts very much elongated, attenuate- 
acuminate, 5--6 mm. long, densely hirtellous and scattered-hirsute. 

The type of this variety was collected by Alfred Bornmiller 
(no, 647) at Villa Germania on the way to Venancio Ayres, very 
scattered at field-margins, Rio Grande do Sul, Brazil, on March 2, 
1906, and is deposited in the herbarium of the Botanische Staats= 
sammlung in Munich. The flowers are said to have been violet in 
color when fresh. 


VITEX LONGISEPALA var. LONGIPES Moldenke, var. nov. 

Haec varietas a forma typica speciei foliolis lateralibus dis- 
tincte petiolulatis recedit. 

This variety differs from the typical form of the species in 
having the two lateral leaflets of each leaf distinctly petiolu- 
late, the petiolules being 6—-10 mm. in length. 

The type of this variety was collected by Mahmud bin Sider in 
a swamp forest in the Klang area of the Telok Forest heserve, Se= 
langor, Malaya, in December, 1969, without collector's number, and 
is deposited in the herbarium of the University of Malaya at Kuala 
Lumpur. The collector describes the plant as a tree, 25 feet 
tall, the trunk 12 cm. in diameter. 


VITEX PINNATA f. GLABRESCENS Moldenke, f. nov. 

Haec forma a forma typica speciei laminis foliorum subtus 
glabrescentibus recedit. 

This form differs from the typical form of the species in hay— 
ing the lower surface of its leaves glabrescent or subglabres- 
cent. 

The type of the form was collected by Mahmud Kasim bin Rajab 
(no. 91) along a roadside at Damansara, Selangor, Malaya, on June 
3, 1960, and is deposited in the herbarium of the University of 
Malaya at Kuala Lumpur. The collector describes the plant as a 
tree, 20 feet tall, with pale-blue flowers. 


ADDITIONAL MATERIALS TOWARD A MONOGRAPH OF THE GENUS 
CALLICARPA. XXIV 


Harold N. Moldenke 


CALLICARPA L. 

Additional & emended bibliography: Loes., Verh. Bot. Ver. Brand. 
53: 81, 1912; E. D. Merr., Fl. Manila, imp. 1, 397 & 400--01. 
1912; H. J. Lam in H. Hallier, Meded. Rijks Herb. Leid. 37: 23, 30, 
& 32—-3). 1918; Whitlock & Rankin, New Techn. Dried Fls. 27. 1962; 
E. D. Merr., Fl. Manila, imp. 2, 397 & }00O—lL01. 1968; G. W. Thom 
as, Tex. Pl. Ecolog. Summ. 77. 1969; Howard, Journ. Arnold Arb. 5: 
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hh. 1973; Re R. Rao, Stud. Flow. Pl. Mysore Dist. 2: 747 [the- 
sis]. 1973; Santamour, Arnoldia 33: 132. 1973; Seabrook, Shrubs 
for Garden, ed. 1, 36. 1973; Stalter, Castanea 38: 37. 1973; Var- 
tak, Bull. Indian Nat. Sci. Acad. 45: 253. 1973; Wedge, Pl. Names, 
ed. 1, 2. 1973; Asher, Guide Bot. Period. 1 (9): 32 & 207. 197h; 
Barans, Castanea 39: 31. 197); Barrows, Biol. Abstr. 57: 5251. 
1974; E. T. Browne, Castanea 39: 183. 1974; El-Gazzar, Egypt. 
Journ. Bot. 17: 75 & 78. 197); Farnsworth, Pharmacog. Titles 9: 
365 (197k), 9 (1): v (197), and 9 (2): iii & 116. 197; R. D. 
Gibbs, Chemotax. Flow. Pl. 3: 1752—1755 (197h) and : 206). 197h; 
Harkness, Seedlist Handb. 38. 197); Hersey, Flow. Shrubs & Small 
Trees 26 & [80], fig. 46. 1974; Heslop—Harrison, Ind. Kew. Suppl. 
15: 23, 2h, & 151. 197k; Hocking, Excerpt. Bot. A.23: 290. 197k; 
Howes, Dict. Useful Pl. 23, 3, & 168. 197); "H. R.", Biol. Abstr. 
57: 190k. 197k; S. B. Jones, Castanea 39: 137. 197); Leén & Alain, 
Fl. Cuba, imp. 2, 2: 280, 30—309, & 312, fig. 131. 197k; Little, 
Woodbury,. & Wadsworth, Trees P. R. & Virg. Isls. 2 [U. S. Dept. 
Agr. Agric. Handb. 49]: xii, 854, 856, 857, 997, & 1016, fig. 679. 
1974; Mani, Ecol. & Biogeogr. India [Illies, Monog. Biolog. 23:] 
185, 2h0, 268, & 732. 1974; Michx., Fl. Bor.-Am., ed. 1, imp. 2 

1 [Bwan, Class. Bot. Am. 3]: 95 (197) and ed. 1, imp. 2, 2: 334. 
1974; Moldenke, Phytologia 28: 427—l29, 433, 43, bh6—hh8, L5h, 
& 507 (197) and 29: 23. 1974; Molina R., Ceiba 18: 66. 197h; J. 
F, Morton, 500 Pl. S. Fla. 39. 1974; Subramanian, Nair, & Vedan- 
tham, Phytochem. 13: 306-307. 1974; Troncoso, Darwiniana 18: 

297, 299, 303, 307, 387-389, hOl, & OB, fig. 32. 197h; J. V. 
Watkins, Fla. Landscape Pl., ed. 1, imp. 5, 308, 362, & dust- 
jacket. 1974; Wedge, Pl. Names, ed. 2, 2. 197h3; Balgooy, Pacific 
Pl. Areas 33 2h. 19753 6 SiS C3 EG EG Correll, Aquat. & Wetl. Pl. 
SW. U. S., imp. 2, 2: 1395 & 1744. 19753 Das, Indian Forest. 101: 
559. 1975; [Farnsworth], Pharmacog. Titles 7, Cum. Gen. Ind. 

[21]. 1975; Fosberg, Falanruw, & Sachet, Smithson. Contrib. Bot. 
22: 38. 1975; Moldenke, Phytologia 29: 506 (1975) and 31: 375, 
378, 379, 389-391, 393, & 00. 1975; Molina R., Ceiba 19: 95. 
1975; Seabrook, Shrubs for Garden, ed. 2, ll, 36, & [15]. 1975; 
Watkins & Sheehan, Fla. Lanscape Pl., ed. 2, 347. 1975; Whitlock 
& Rankin, Dried Fls. 27. 1975; Moldenke, Phytologia 33: 93--97. 
1976; A. L. Moldenke, Phytologia 33: 303. 1976; Norman, Fla. Sci- 
entist 39: 30. 1976; Anon., Natl. Cancer Inst. Central Files. n.d. 

Dandy (1967) gives the following "official" generic synonymy: 
"Burcardia Duham. 1755 non Burchardia R. Br. 1810 nom. cons. 
Tomex L. 1753 = Illa Adans. 1763. Johnsonia Mill. 175) non R. 
Br. 1810 nom. cons. Spondylococcus Mitch. 1769." Pfeiffer 
(1873, 187) lists as synonyms: Burcardia Heist., Burchardia Du- 
ham., and Geunsia Blume. I regard Geunsia as a distinct and 
valid, albeit closely related, genus. 

It should be noted here that the Foreman (1972) reference in 
the above bibliography is often cited as "1971", the title-page 
date, but was actually not published until 1972. Similarly, the 
Angely (1971) reference is often cited as "1970", the title-page 
date, but was not actually published until 1971. Likewise, al- 
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though the title-page date of the Lamarck publication cited in 
the bibliography is "1791", pages 201—-l0 were actually not issu- 
ed until 1792: plates 1—100, however, were issued in 1791 (year 
"VIII" of the Republic, as stated on the title-page). The End- 
licher (1838) reference is often cited as "1836-1856", but the 
page involved here was actually issued in 1838, 

Fletcher (1972) describes Callicarpa as "A family [sic!] of 
neat shrubs notable for their soft rose-madder autumn colour and 
conspicuous violet or lilac-purple fruits which are freely pro- 
duced when several plants are grown together." The inference 
that the plants are dioecious is not true, fruit being produced 
just as copiously on isolated plants, as I have tested in my own 
garden with C, dichotoma (Lour.) K. Koch. The remainder of his 
description, also is certainly not applicable to more than one or 
two species in the entire gemus. 

Huang (1972) describes the pollen grains of Callicarpa — 
based, apparently on the few Formosan species only! — as "Grains 
3—colpate; subprolate to suboblate; 25—-39 x 25--0 mu; amb cir— 
cular or intersubangular; exine 2 mu thick; tectum with scabrate 
processes; sexine reticulate, with OL-—pattern; nexine usually 
thinner than [the] sexine, sometimes as thick as [the] sexine." 

Gibbs (197) reports saponins as "present or probably present" 
or "absent or probably absent" in the fruit of this genus (the 
contradictory statements depending on whose reports of those 
quoted are consulted!), but tannins and leucoanthocyanin are 
definitely absent. 

Encke & Buchheim (1972) record the German vernacular name, 
"Liebesperlenstrauch", for members of this gems. Heyne (1917) 
records the names, "méiaSpiran", "méniran", and "ringan-ringan", 
for an unidentified species of Callicarpa in Indonesia, 

Hyland (1972) cites U.S. Dept. Agr. Pl. Invent. 349561 & 
349562 from New Guinea as unidentified members of this gems, the 
seed having been collected by H. F. Winters & J, J. Higgins for 
the U. S. Dept. Agriculture-Longwood Cooperative Program. The 
former is described as a woody shrub with pinkish—mauve flowers 
and small violet fruit and the latter as a small tree to .6 m. 
tall, the stems, petioles, and leaf-blades densely pubescent, 
the lavender flowers in axillary cymes, and the bright-red fruit 
0.6 cm. in diameter. Both were "wild" where collected. Foreman 
(1972) cites NGF .30526 & NGF.31363 and C.& S. 403 as unidenti- 
fied species of Callicarpa from New Guinea. 

The H. H. Bartlett 9772, T. K 15088, Mahdi s.n. [(2)/7/ 
1963], sen. (14/8/1963) & s.n. [7 io/sesT and Tackholm & El- 
sayed s.n. [9/10/1959], s.n. [27/10/1959], & s.n. [30/6/1963], 
all distributed as Callicarpa sp., are not verbenaceous. 


CALLICARPA ACULEOLATA Schau. 
Additional bibliography: Moldenke, Fifth Summ. 1: 102 & 19 

(1971) and 2: 851. 1971; Moldenke, Phytologia 22: 191. 1971; 

Moldenke, Biol. Abstr. 53: 6372. 19723 Hocking, Excerpt. Bot. A. 
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CALLICARPA ACUMINATA H.B.K. 

Additional & emended bibliography: Loes., Verh. Bot. Ver. 
Brand. 53: 81. 1912; Moldenke, Brittonia 1: 72. 193k; Kanjilal, 
Das, Kanijalal, & De, Fl. Ammas 3: 1,63. 1939; R. C. Foster, Con- 
trib. Gray Herb. 18): 169. 1958; Anon., Biol. Abstr. 52 (19): 
B.AeSe1.C. S.36. 19713 Dwyer, Raymondiana : 70. 1971; Moldenke, 
Biol. Abstr. 52: 1052 & 13436. 1971; Moldenke, Fifth Sum. 1: 
67, 78, 81, 82, 8h, 85, 87, 89, 92, 115, 122, 135, 139, 161, 4O>— 
405, 412, hih, 417, & 19 (1971) and 2: 793 & 851. 1971; R. Je 
Moore, Reg. Veg. 77: 70. 19713; Moldenke, Phytologia 22: 191 & 205 
(19713 and 23: 210, ih—ll6, 427, & 28. 1972; Moldenke, Biol. 
Abstr. 5: 1725. 1972; Hocking, Excerpt. Bot. A.21: 116. 19733 
Lépez=Palacios, Revist. Fac. Farm. Univ. Los Andes 9 (13): 6k. 
19733 Moldenke in Woodson, Schery, & al., Ann. Mo. Bot. Gard. 60: 
121—-122 & 145, fig. 11. 1973; Moldenke, Phytologia 25: 309. 
1973; Hocking, Excerpt. Bot. A.23: 290. 1974; Molina R., Ceiba 
18: 66. 1974; Troncoso, Darwiniana 18: 387—339 & 408, fig. 32 
h—=p. 1974; Moldenke, Phytologia 31: 378 & 379. 1975; Molina R., 
Ceiba 19: 95. 1975. 

Additional illustrations: Moldenke in Woodson, Schery, & al., 
Ann. Mo. Bot. Gard. 60: 121, fig. 11. 19733; Troncoso, Darwiniana 
18: [388], fig. 32 h--p. 197k. 

This species is apparently based on Bonpland 169) from "in 
calidis Regni Novo-Granatensis prope Honda [=Tolima, Colombia], 
alt. 140 hex....Floret Junio", deposited in the Paris herbarium 
where it was photographed by Macbride as his type photograph mm- 
ber 394,92. 

Recent collectors describe the plant as a bush, shrub, or 
small slender tree, 2—-8.5 m. tall, the stems 3/) to 3 inches in 
diameter, sometimes "scandent, to 4 m. long", the foliage bright~ 
green, the flowers with an agreeable odor, and the fruit red or 
dark-red to violet, reddish-violet, or purple, or "at first 
whitish-lavender and erect, later black and pendulous like an 
elderberry [Sambucus]". Chiang says "fruto carnoso color guinda". 
Haught describes the "inflorescence rather showy". Stevens re—- 
fers to it as a common shrub or small tree in thick secondgrowth 
on bright-red soil over broken limestone and describes the flow- 
ers as "white except anthers pink". 

The corollas are said to have been "whitish" on Erlanson 5, 


"white" on Brahe, Araque M., & Barkley 18C70, Contreras 5856, 
9292, & 1115, Croat 22219 & 2720, Duke 8515, A. Gentry 7892, C. 
Recent collectors have found this plant growing on and along 

the edge of the coastal plain, in sandy soil and open sun, in 
acacual and matorral, deciduous tropical forests, llanos, roadside 
thickets, low or high forests bordering savannas, premontane wet 
forests, high grassland and oak woods, in xerophytic areas and in 
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scrubby secondgrowth on dry hillsides and on rocky yellow clay 
hills, at altitudes of 10—1900 meters, fruiting (in addition to 
months previously reported in this series of notes) from July to 
September. Dunn and his associates encountered it "in [an] area 
of Citrus orchards and smal) thatch dwellings, Indian children 
and butterflies everywhere, in roadcut and ditch full of tropi- 
cal shrubs and [in] dry sites by roadfill". Ventura A. refers to 
it both as "rare" and "abundant" in Veracruz, Mexico; Allen calls 
it "infrequent" in Costa Rica; Duke found it "very common" on 
Soskatupo Island and Johnston "abundant" on San José Island, while 
King refers to it as "locally abundant" in Guatemala. Molina R,. 
encountered it in "matorrales en colinas rocosas" in Honduras. 

The variant vernacular name, "pukim", is recorded for the spe- 
cies and Kelly reports that the plant is "used" by the Totonac 
Amerinds. 

Dwyer (1971) cites Woytkowski 7283 from San Martin, Peru. 
Molina R. (197k) records the species from Comayagua, Honduras. 

The Barkley, Webster, & Paxon 86), Contreras 6989, Croat 


S78 A. Gentry 8320, aed & & Stanford 6868, Matuda 36)1, 


Taylor & Ta & Taylor 732 732k, ee as “Ayia Cc. crmtnkta are 
actually all var. . argutedentata Moldenke, Leavenworth 226, Le- 
Sueur 25, R. McVaugh 10489, and Roe, Roe, & Mori s.n. “Tadies it; 
1965] are var. pringlei (Briq.) Moldenke, and Bur Burger er & Liesner 
6878 is Aegiphila falcata Donn. Sm, 

Additional citations: MEXICO: Campeche: C. L. Lundell 895 (Tu— 
122217), 1006 (Tu--12)59)). Nuevo Leén: Graham & Johnston ),6)0 
(Au--17675). Oaxaca: Martinez-Calderén 195 (W—18)0992). Quin- 
tana Roo: Lundell & Lundell 7810 (W—189795). San Luis Potosé: 
Dunn, Harmon, & Enright 17511 1 (N); Edwards 455 (Tu--119051); Mor- 
ton ton Us6s (Tu-—33228) ; J. N. Weaver 666 666 (W—21 3161). Tamaulipas: 

- Gentry 6713 (W-1978715) ; Manning & & Manning 53396 (Au— 
meee Martinez Martinez & Borja Luyando F.1965 (Au——1957h) 3 
Viereck 1060 060 (W—1687528) . “Veracruz: Barr 62-725 (Tu-—172578) 5 
Barr & Niles 265 (Tu—152220); F. Chiang 119 (Mi); Garcia Saucedo 
33 (Ws); I. Kelly 333 (Ba); Liebmann 11301 (Ba); Ventura A. 462) 
(Mi, Mi), 5393 (Mi, Tu--1838)7). Yucat4n: Enriquez 13 (W— 
2618988); Lundell & Lundell 7519 (W—1898722); W. D. Stevens 1181 
(Ld); Swallen 2533 (W—163506),). GUATEMALA: Alta Verapaz: R. M. 

3354 (Au—18591), W—2363026). El Petén: Contreras 3339 
ta, ee (Au—251079, Ld), 6128 (Au—278533, Ld); Croat 2h720 
(N); C. L. Lundell 1602 (La) 5 Molina R. 1566 (W—2752098) ; Or- 
tiz SOR Izabal: Contreras 9292 (Ld, Ld), 11154 (Ld, Ld). 
BELIZE: Gentle 199 (W—1587398) 5 A. Gentry 7892 (N). HONDURAS: 
Comayagua: Molina R. 7073 (W—2)00822). Cop4n: Molina R. 6583 
(W--2,00819). Cortés: Dickson 1318 (W—-2700709); Molina R. 3495 
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(W—202)631). BAY ISLANDS: Roat&n: Harmon & Dwyer 3935 (Mi). 
COSTA RICA: Limén: Morley 809 (W—1975)27). Puntarenas: P. H. 
Allen 528) (N, W—197932). PANAMA: Bocas del Toro: Wedel 1627 
(W—1862966), 261 (W—1892699), 2666 (W—192l209), 2980 (W— 
1841969). Chiriquf: Croat 22219 (W—27h5301). Coclé: P. H. 
Allen 2,88 (W—-1808617, W— W—1808618) . San Blas: G. P. Cooper 220 
(W-1557hL7), 220a (W--1557L48) Croat 16920 (N). Old Bank Is- 
land: Wedel 1 1895 95 (W—192023h) . Soskatupu pu Island: Duke 8515 (W—- 
2617297). PEARL ISLANDS: San José: Erlanson 5 (W—1891,161) ; Le 
M. Johnston 6 (W--2023871). COLOMBIA: Antioquia: Brahe, Araque 


Molina, & B & Barkl rkley 18C70 (W—199852),). Cérdoba: Lé 5-Palacian 
3878 (Id). Tolima? Eons Bonpland 169) [Macbride photos 3992] (W— 
photo); Haught 2427 (W--1707060). PERU: San Martin: Belshaw 
3148 (Ba, W—2526027) . 


CALLICARPA ACUMINATA var. ARGUTEDENTATA Moldenke, Phytologia 
23: 210. 1972. 

Bibliography: Moldenke, Biol. Abstr. 5h: 1725. 19723 Molden- 
ke, Phytologia 23: 210 & ih—-16. 19723 Hocking, Excerpt. Bot. 
A.233 290. 197h3 Moldenke, Phytologia 31: 378. 1975. 

Collectors describe this plant as a small shrub, 1—7 nm. tall, 
and have found it growing at the borders of lakes, in secondgrowth, 
in cutover pinewoods and thickets, in wooded swamps, and along 
small creeks in thorn forests on limestone slopes, at altitudes of 
320——1200 meters, flowering from May to September and in November, 
fruiting in August and December. Sullivan found it in an "ecotone 
from Quercus-Liquidambar to tropical deciduous forest" and the 
Molinas refer to it as "common". McVaugh reports it as occasional 
in oak forests on limestone soil. 

The corollas are ac to have been "white" on Bequaert 26, 


“creamy whi white” on ey “ooo trays 

Material of this taxon has hitherto been identified and dis- 
tributed as typical C. acuminata H.B.K. or C. pringlei Briq. and 
some of it was thus previously cited by me. On the other hand, 
the Barkley, Webster, & Paxon 86, Hitchcock & Stanford 6868, Edw. 
Palmer 388, Sharp 50:5011 50:5011, an and | Tayl or & Taylor 732k 732k, pr previousiy ae 
cited as var. argutedentata, are probably better treated as var. 
pringlei (Briq.) Moldenke. 

Citations: MEXICO: Chiapas: Matuda 361 (F—1026375, Mh, Mh, Mi, 
N). Oaxaca: E. W. Nelson 2718 (W--228713) . San Luis Potosf: R. 
McVaugh 101,89 (N, W—2h5193h). Tamaulipas: M. C. Johnston 5799 
ku—187622—tyve) ; Edw. Palmer 17) (Ca—153287, E-— 118613, F—- 
21751h, N, W—572h0h); J Je R, Su Sullivan 502 (Au—-298161) , 607 (Au— 
298162) 5 iiaredk 722 (W—1687382). GUATEMALA: El Potén: Contreras 
6989 (Au--278539, Ld Ld, Ld); A. ee 8320 (N). BELIZE: Croat 
23956 (N). HONDURAS: Atlantida: P. C. Standley 55185 (W—1),08711). 
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CALLICARPA ACUMINATA var. PRINGLEI (Briq.) Moldenke, Phytologia 
233 210. 1972. 

Synonymy: Callicarpa americana Sess& & Moc., Pl. Nou. Hisp. 2: 
18. 1893 [not C, americana Blanco, 188), nor Hort., 1936, nor L., 
1753, nor Lam., 1966, nor Lour., 179), nor Roxb., 1945, nor 
Thunb., 1926, nor Willd., 1820). Callicarpa pringlei Briq., 
Bull. Herb. Boiss., ser. 1, h: 345—3h6. Ta56e Callicarpa 
pringleii Briq. ex Moldenke, Suppl. List Invalid Names 2, in syn. 
1941. Callicarpa priglei Briq. ex H. N. & A. L. Moldenke, Pl. 
Life 2: 77, sphalm. 1948. 

Bibliography: Sess6 & Moc., Pl. Nou. Hisp. 2: 18. 1893; Briq., 
Herb. Boiss., ser. 1, : 345—-36 & 92). 1895; Thiselt.—Dyer, 

Ind. Kew. Suppl. 2: sie 190k; Pp. Cc. Standl., Contrib. U. S. Nat. 
Herb. 23: 1253. 1924; Moldenke in Fedde, Repert. Spec. Nov. 39: 
301 (1936) and hO: 43—h5, 57. 120, 123, 127, 128, & 130. 1936; 
Moldenke, Known Geogr. Distrib. Avicenn. 13. 1939; Moldenke, Pre- 
lim. Alph. List Invalid Names 9. 190; Moldenke, Carnegie Inst. 
Wash. Publ. 522: 198-200. 190; Moldenke, Suppl. List Invalid 
Names 2. 191; Moldenke, Known Geogr. Distrib. Verbenac., [ed. 

1), 16 & 87. 1942; Moldenke, Alph. List Invalid Names 8 & 10. 
192; Moldenke, Alph. List Cit. 1: 227, 229, 301, 302, 306, 307, 
Rll, & 316. 1946; H. N. & A. L. Moldenke, Pl. Life 2: 77. 198; 
Moldenke, Castanea 13: 11). 1948; Moldenke, Alph. List Cit. 2: 
339, 418, 21, 426, 435, & 467 (1948), 3: 656, 785, 786, 807, 829, 
& 925 (1949), and 4: 1019, 1026, 1028, 1053, & 1111. 19493 Molden 
ke, Known Geogr. Distrib. Verbenac., fed. 2], 28, 3h, & 178. 199; 
Moldenke, Phytologia 3: 451. 1951; Moldenke, Résumé 3), 0, 21, 
246, & hh. 1959; Langman, Select. Guide Lit. Flow. Pl. Mex. 1010. 
1964; Moldenke, Résumé Suppl. 13: 6. 19663 Moldenke, Phytologia 
14: 107, 111, 191, 433, 43h, 439, 475, & 76 (1966) and 16: 367. 
1968; Marroquin, Cuad. Inst. Invest. Cient. 1h: 13. 1968; Molden- 
ke, Phytologia 20: 488 (1971), 21: 50, 102, 385, & 65-67 (1971), 
and 22: 191 & 205. 1971; Moldenke, Fifth Sum. 1: 67, 77, Ok, & 
416 (1971) and 2: 793 & 855. 1971; Moldenke, Biol. Abstr. 5h: 
1725. 1972; Moldenke, Phytologia 23: 210, ih, & 428. 1972; Hock- 
ing, Excerpt. Bot. &.23: 290. 197k; J. A. Clark, Card~Ind. Gen. 
Sp. & Var. Pl. issue 1l. n.d. 

Recent collectors have found this plant growing on semi- 
deserts, along roadsides, in oak forests on limestone, and "en 
terrenos margosos con vegetacién de bosque tropical bajo". Roe 
and his associates encountered it "on steep moist north-facing 
limestone talus slope with dense canopy and with many lianas and 
epiphytes", They describe it as a shrub, 1.5—2.5 m. tall, found 
it growing at altitudes of 50--900 m., flowering from May to Avu- 
gust, and fruiting in August and December. The Taylors found it 
on older stabilized dunes with forest cover along a sluggish riy- 
53 The corollas are said to have been "white" on Leavenworth 
226. 
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Material of this variety has been identified and distributed 
in many herbaria as typical C. acuminata H.B.K. , as its var. 
argutedentata Moldenke, or as C. ferruginea Sw. On the other 
hand, the R. McVaugh 1089, distributed as var. pringlei, is bet- 
ter regarded as var. argutedentata. 

Citations: MEXICO: Quintana Réo: G. F. Gaumer 82 (B, F, G. K, 
Z——photo, Z—-photo). San Luis Potos{: Kenoyer s.n. [Valles, 8-39] 
(Mi); Leavenworth 226 (N, Tu—98)8)); LeSueur 425 ( (Au, Tu——98)82) 5 
Edw. Palmer 123 (Ca—1859, E, E, F—1764hh, G, K, N, N-photo, 
W_1,70960, Z--photo, Z—~phote, Z—photo), 251 (A, Gm, E—119262, 
F-13002, G, Me, Mi, Mi—photo, N, N—photo, W--39780, Z—photo, 
Z—~photo, Z——photo, Z--photo, Z—~photo, Z.--photo) 3 ;F. W. Pennell 
17918 (Me, N, N, W--160841); Pringle 309 (A—isotype, B-iso- 
type, Reece Br--isotype, Ca--10l,992--isotype, Cb—-type, 
Cm—isotype, D--isotype, E--isotype, Ed-~isotype, Es--isotype, F-— 
105196-~isotype, F—-263363--isotype, G--isotype, J--isotype, K— 
isotype, L—-isotype, Ln—-69937--isotype, Me--isotype, Me--isotype, 
Mi~-isotype, Mm—-153)8—-isotype, Ms--309)l——-isotype, Mu--1738-= 
isotype, N--isotype, N--photo of type, N—-photo of isotype, N— 
photo of isotype, N-—-photo of isotype, N-—-photo of isotype, N— 
photo of isotype, N—photo of isotype, Ob--50625-~isotype, P—— 
isotype, P-~isotype, Pa--isotype, Po--63852—isotype, S--isotype, 
V--isotype, Vt—-isotype, Vu-—-isotype, W—l271—isotype, X--iso- 
type, Z—-photo of isotype, Z--photo of isotype, Z——-photo of iso=- 
type, Z—-photo of isotype, Z--photo of isotype, coe of iso=- 
type); Roe, Roe, & Mori sn. [July 11, 1965] (Ws); J. Rzedowski 
7166 (Au——21,3222, Tiples Tamaulipas: Barkl ; Websters & Paxon 86) 
(Au—-169010, N); Hitchcock & Stanford 6868 (Ca—710768, Du-- 
315601, N, Or—5)912, P1—133110 110, Po—-266850, Se—58670, Ur, W— 
2216492); Edw. Palmer 388 (Ca—1)569h, E—118816, F—217702, N, 
W--572619) 5 J. Rzedowski 10345 (Au--2),3538); Sharp 50:5011 (M). 
Veracruz: Taylor & Taylor 732) (N); Wawra 1019 (V, Z—-photo). 
Yucat4n: Bequaert 26 (W—-177671); Gaumer & sons 23886 (A, Bm, Ca, 
Cb, Cp, E, F=~)66367, K, N, S, Us, W—1268029, Z—photo, Z--photo, 
Z—-photo, Z—photo, Z--photo). State undetermined: Kenoyer & 
Crum 3622 [Ocampo] (Mi); Sess&, Mocifio, Castillo, & Maldonado 519 
[Patzahumacici, El Espinal; ic ep no. aecseosl ~(E—photo, F—850366, 
N--photo, Q, Z—photo) . 


CALLICARPA ACUTIDENS Schau. 
Additional bibliography: Moldenke, Phytologia 22: 191. 19713 
Moldenke, Fifth Summ. 1: 298 (1971) and 2: 851. 1971. 


CALLICARPA ACUTIFOLIA Chang 
Additional citations: Moldenke, Phytologia 20: 89—l90. 1971; 
Moldenke, Fifth Summ, 1: 285 (1971) and 2: 851. 1971. 
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CALLICARPA ALBIDO-TOMENTELLA Merr. 
Additional bibliography: Moldenke, Phytologia 21: 329. 1971; 
Moldenke, Fifth Summ, 1: 31) (1971) and 2: 851. 1971. 


CALLICARPA ALONGENSIS Dop 
Additional bibliography: Moldenke, Phytologia 16: 358. 1968; 
Moldenke, Fifth Summ, 1: 298 (1971) and 2: 851. 1971. 


CALLICARPA AMERICANA L. 

Additional & emended bibliography: Lam., Tabl. Encycl. Méth. 
Bot. [Illustr. Gen.] 1: pl. 69, fig. 1 (1791) and 1: 292. 1792; 
Raeusch., Nom. Bot., ed. 3, 37. 1797; Michx., Fl. Bor.-Am., ed. 

1, imp. 1, 95. 1803; Desf., Tabl. fcol. Bot., ed. 1, Sh. 180; 
Willd., Enum. Pl. Hort. Berol. 1: 157—~158. 1809; Desf., Tabl. 
Bool. Bot., ed. 2, 64. 1815; S. Ell., Sketch, imp. 1, 1: 199. 
1816; Pers., Sp. Pl. 1: 342. 18173 Michx., Fl. Bor.—Am., ed. 2, 1: 
95. 1820; S. Ell., Sketch, imp. 2, 1: 199. 1821; D. Dietr., Tasch- 
enb. Ausland, Arzneigew. 53 & 513. 1839; Spach, Hist. Nat. Veg. 
Phan. 9: 229. 1840; Paxt., Pock. Bot. Dict., ed. 1, 57 (18h0) and 
ed. 2, 57. 1849; Schnitzl., Iconogr. Fam. Nat. 2: 137 Verbenac. 
{2]. 1856; Darby, Bot. South. States 75. 1866; Branner & Coville, 
Ann, Rep. Geol. Surv. Ark. 1888 (lk): [List Pl. Ark.] 211. 1891; 
Britton & Br., Illustr. Fl., ed. 1, 3: 7h, 531, & 575, fig. 3068. 
1898; Diels, Fl. Cent.-China 548. 1902; C. K. Schneid., Illustr. 
Handb. Laubholzk. 2: Reg. 20. 19123 Britton & Br., Dllustr. Fl., 
ed. 2, imp. 1, 3: 99, 567, 622, & 631, fig. 3563. 1913; R. Me 
Harper, Torreya 20: 75. 1920; Hubert, Trav. Lab. Mat. Méd. Paris 
13 (4): 65. 19215; E. J. Palmer, Journ. Arnold Arb. 2: 216—232. 
1922; Clute, Am. Botanist 33: [111]--112. 1927; Wangerin in Just, 
Bot. Jahresber. 50 (1): 1h (1929) and hO (1): 146. 1930; W. Tre= 
lease, Wint. Bot., ed. 3, imp. 1, 333. 1931; E. D. Merr., Trans. 
Am. Phil. Soc., ser. 2, 2) (2): (Comm. Lour.] 332 & 418. 1935; 
Wangerin in Just, Bot. Jahresber. 55 (1): 83h. 1935; Britton & 
Br., Illustr. Fl., ed. 2, imp. 2, 3: 99, 567, 622, & 631, fig. 
3563. 1936; Oertel, U.S. Dept. Agr. Circ. 55h: 21 & 36. 1939; 

W. Trelease, Pl. Mat. Decorat. Gard. Woody Pl., ed. 5, imp. 1, 145. 
19,0; Britton & Br., Illustr. Fl., ed. 2, imp. 3, 3: 99, 567, 622, 
& 631, fig. 3563. 1943; E. L. D. Seymour, New Wise Gard. Encycl., 
ed. 3, 212 (19h) and ed. 4, 211. 1946; Britton & Br., Illustr. 
Fl., ed. 2, imp. h, 3: 99, 567, 622, & 631, fig. 3563. 197; Hark- 
ness, Plants & Gardens 20: 8. 1951; Martin, Zim, & Nels., Am. 
Wildlife & Pl., imp. 1, 360 & 487. 1951; E. L. D. Seymour, New 
Wise Gard. Encycl., ed. 5, 211. 1951; Van der Sal, Ornament. Am. 
Shrubs 50, 259, & 260, pl. 67. 1952; Weiss & O'Brien, Ind. Pl. 
Diseases U. S. 5: 117k. 1953; Jacobs & Burlage, Ind. Pl. N.C. 221 
& 23h. 1958; Martin & Barkley, Seed Ident. Man. 115, fig. 261, pl. 
729. 19613; Martin, Zim, & Nels., Am. Wildlife & Pl., imp. 2, 360 & 
487. 19613 Anon., Pl. Highlands Hammock State Park 11. 1962; J. F. 
Morton, Wild Pl. Surviv. S. Fla. 27. 1962; E. L. D. Seymour, New 
Wise Gard. Encycl., ed. 6, 211 (1963) and ed. 7, 211. 196k; Hark- 
ness, Handb. Flow. Shrubs, imp. 1, 8. 196k; W. Trelease, Wint. 
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Bot., ed. 3, imp. 2, 333. 1967; Dean, Trees & Shrubs Heart Dixie, 
ed. 2, 210, fig. 395. 1968; W. Trelease, Pl. Mat. Decorat. Gard. 
Woody Pl., ed. 5, imp. 2, 145. 1968; Bolkh., Grif, Matvej., & 
Zakhar., Chrom. Numb. Flow. Pl. 71. 1969; Hardin & Arena, Human 
Poison. Nat. & Cult. Pl. 128. 1969; G. W. Thomas, Tex. Pl. Ecolog. 
Summ. 77. 1969; Bean, Trees & Shrubs Hardy Brit. Isls., ed. 8, 1: 
470. 1970; Britton & Br., Illustr. Fl., ed. 2, imp. 5, 3: 99, 
567, 622, & 631, fig. 3563. 1970; Harkness, Handb. Flow. Shrubs, 
imp. 2, 8. 1970; Hogg & Orr, Hort. Abstr. 40: 515. 1970; E. L. D. 
Seymour, New Gard. Encycl., ed. 8, 211. 1970; E. C. Walker, News- 
let. Arb. Barnes Found. : 5. 1970; Bostick, Castanea 36: 206. 
1971; R. C. Clark, Ann. Mo. Bot. Gard. 58: 231 & 232, map 67. 
1971; S. Ell., Sketch, imp. 3, 1: 199. 1971; Hartwell, Lloydia 
3: 386. 1971; Hocking, Excerpt. Bot. A.18: 5. 1971; Long & 
Lakela, Fl. Trop. Fla. 737 & 932. 19713; Moldenke, Fifth Summ. 1: 
20——22, 2h, 25, 28, 31, Bey she hh, Lé, 8, 52, Sh, 67, 92-~9,, 
98, 355, 390, 403, Oh, 408, 416, 417, 419, & h20 (1971) and 2: 
519, 532, & 851. 1971; Moldenke, Phytologia 22: 191, 192, 195, 
209, & 290. 1971; Rogerson, Mycologia 63: 1280. 1971; Stalter, 
Castanea 36: 17). 19713 Wyman, Gard. Encycl., imp. 1, 173--17h 
(1971) and imp. 2, 173—-17h. 1972; R. Bailey, Good Housekeep. 
Ill. Encycl. Gard. 3: 469. 1972; C. A. Br., Wildfls. La. 155, 
235—237, 239, & 2h2. 1972; R. G. & M. L. Br., Woody Pl. Md. 287 
& 288. 1972; D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U. 
S., imp. 1, 1395. 1972; Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 149. 1970; Farnsworth, Pharmacog. Titles 7 
(kh): v & 222 (1972) and 7 (10): iv. 1972; Fong, Troj&nkova, Tro- 
j&ének, & Farnsworth, Lloydia 39: 17. 1972; Hartshorn, Journ. 
Elisha Mitch. Sci. Soc. 88: 230. 1972; Moldenke, Biol. Abstr. 53: 
5255. 19723 Moldenke, Phytologia 23: 27. 1972; P. G. Palmer, 
Journ. Elisha Mitch. Sci. Soc. 88: 84. 1972; Stalter, Castanea 
37: 225 & 300. 19723; Anon., Biol. Abstr. 55 (9): BASIC. S.35. 
19733 Altschul, Drugs & Foods 245. 1973; Burlage, Wild Flow. Pl. 
Lakes Country 142. 1973; Gillis, Howard, & Proctor, Rhodora 75: 
420—21. 1973; Hocking, Excerpt. Bot. A.21: 116. 19733 Moldenke, 
Phytologia 25: 225 & 226. 1973; Stalter, Castanea 38: 37. 1973; 
Barans, Castanea 39: 31. 197); E. T. Browne, Castanea 39: 183. 
197k; D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U.S., 

imp. 2, 1395. 1974; Howes, Dict. Useful Pl. 23 & 168. 197k; S. 
B. Jones, Castanea 39: 137. 197h; Le6n & Alain, Fl. Cuba, imp. 2, 
2: 30h & 306. 1974; Michx., Fl. Bor.-Am., ed. 2, imp. 2, 1 [Ewan, 
Class. Bot. Am. 3]: 95. 197k; Moldenke, Phytologia 28: {27—29 
& 33. 197h; J. F. Morton, 500 Pl. S. Fla. 39. 197); Troncoso, 
Darwiniana 18: 387-389 & 08, fig. 32 a—g~ 197k; J. V. Watkins, 
Fla. Landscape Pl., ed. 1, imp. 5, 308, 362, & dustjacket. 197h; 
D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U. S., imp. 3, 2: 
1395 & 17hh. 1975; 0. & I. Degener & Pekelo, Hawaii. Pl. Names 
x.8. 1975; [Farnsworth], Pharmacog. Titles 7, Cum. Gen. Ind. [21]. 
1975; Moldenke, Phytologia 31: 375. 1975; Watkins & Sheehan, Fla. 
Landscape Pl., ed. 2, 347. 1975; Norman, Fla. Scientist 39: 30. 
1976; Natl. Cancer Institute Central File. n.d. 
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Additional & emended illustrations: Britton & Br., Illustr. 
Fl., ed. 2, imp. 1, 3: 99, fig. 3563 (1913), ed. 2, imp. 2, 33 99, 
fig. 3563 (1936), ed. 2, imp. 3, 3: 99, fig. 3563 (193), and ed. 
2, imp. h, 3: 99, fig. 3563. 1947; Van der Sal, Ornament. Am. 
Shrubs pl. 67. 1952; Martin & Barkley, Seed Ident. Man. 115, fig. 
261, pl. 729. 1961; J. F. Morton, Wild Pl. Surviv. S. Fla. 27. 
1962; Dean, Trees & Shrubs Heart Dixie, ed. 2, 210, fig. 395. 
1968; Britton & Br., Iljlustr. Fl., ed. 2, imp. 5, 3: 99, fig. 
3563. 1970; C. A. Br., Wild Fls. La. 155 [in color]. 1972; R. G. 
& M. L. Br., Woody Pl. Md. 288. 1972; Troncoso, Darwiniana 18: 
[388], fig. 32 a--g. 197); J. V. Watkins, Fla. Landscape Pl., ed. 
1, imp. 5, 308 & dust-jacket [in color]. 197); Watkins & Sheehan, 
Fla. Landscape Pl., ed. 2, 347. 1975. 

Recent collectors have found this plant growing in sandy soil, 
in thickets and swampy thickets, open, rocky, or sandy woods, and 
pine scrubland, at the edges of woods, swamps, or forests, in 
live oak or oak-hickory woods, pine forests, or outcrop forests, 
on low hills and dry ridges, along roadsides in oak=pine forests, 
and in recently logged swamps with Taxodium and Rufacer rubrum. 
LeDoux & Pries found it in a "bulldozed area" with many palm 
trees. Hartshorn (1972) tells us that it grows in the "siliceous 
thermic family of soils associated with the Suffolk Scarp" in 
North Carolina. Sperry speaks of it as frequent in hardwood 
forests in Texas; Moore refers to it as "common throughout the 
area" of Smith County, Texas, and Demaree says that it is common 
on creek bottoms in Arkansas. Norman (1976) refers to it as 
"occasional", Collectors have found it growing at altitudes of 
50 to 600 feet, fruiting in April and October. Oertel (1939) 
says that it is used as a honey and pollen plant source in Texas. 
Fosberg speaks of it as a "shrub, 1 m. tall, cespitose; buds 
pinkish", and found it to be "occasional in ditch banks in 
tangled thickets", in bud in June. Brumbach calls it a "loose 
shrub, 2 m, tall". 

In addition to the many vernacular names previously reported 
by me for this plant in this series of notes, the following have 
recently come to my attention: "Bermuda-mulberry", "dwarf 
mulberry", "kalikapa-'anelika", "Mexican currant", and "purple 
beautyberry". 

Morton (1962) asserts that Cc. americana occurs in Florida main- 
land hammocks and pinelands. She also says of it: "Fruit edible 
raw but insipid and belatedly astringent, causing extreme dryness 
of mouth a few minutes after eating a small quantity. Best picked 
and eaten singly; the rank odor of the plant makes nibbling of 
bunches on the stem unpleasant." The Corrells (1972) note that 
"This is an ornamental shrub worthy of cultivation not only for 
its beauty but also because it is an attractant to desirable bird 
life. Its clusters of bright reddish or purplish fruits are much 
relished by such birds as the robin, mockingbird, catbird and 
brown thrasher." It may prove of satisfaction to these authors 
to be assured that the species is [or has been] cultivated, to my 
personal knowledge, as attested by herbarium specimens, in Alaba- 
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ma, California, District of Columbia, Florida, Georgia, Kentucky, 
Massachusetts, New York, North Carolina, Oklahoma, Pennsylvania, 
Texas, Austria, Belgium, Dermmark, England, France, Germany, Italy, 
Netherlands, Spain, Switzerland, Cuba, Brazil, Peru, Jawa, and 
the Hawaiian Islands. 

Martin, Zim, & Nelson (1961) assert that the fruit of this 
plant is eaten by the bobwhite quail, catbird, mockingbird, 
robin, brown thrasher, towhee, armadillo, and raccoon, the leaves 
by Attwater wood rats, and the twigs and foliage by white-tailed 
deer. Van der Sal (1952) records 12 species of birds eating the 
fruit, especially, he says, the cardinals, thrashers, bobwhites, 
mockingbirds, and towhees. Dean (1968) personally observed 0 
species of birds eating the fruit. Hartwell (1971) affirms that 
in Mississippi a "cure" was effected by use of the root of this 
plant in a decoction for skin cancer. 

The corolla color of C. americana is described as having been 


"pink" on H. E. Moore Jr. 853. Dean describes the corollas as 


"lavender or white" and the fruit as "deep violet—blue". Morton 
refers to the corollas as "lavender or bluish" and the fruit as 
“light-purple". Burlage reports the corollas as "pale=pink or 
white" and the fruit as "reddish-purple"; the Corrells describe 
the flowers [corollas] as "bluish, pinkish, reddish, or white", 
the fruit as "rose=-pink or lilac to violet or red=purple". Ac- 
cording to Baerecke the corollas are "bluish or pink" and the 
fruit "violet or purple". Bailey refers to the corollas as 
"bluish or pink" and the fruit "bright-purple", while according 
to Lawrence and Brumbach the fruits are "violet" and to Moore 
they are "pink-purple". Smith reports the corollas as "whitish" 
and D'Arcy deScribes the fruit as "showy purple berries" [they 
are actually drupes]. 

Weiss & O'Brien list the following fungi as parasitic on C. 
americana: Atractilina callicarpae Dearn. & Barth. (on leaves) 
in Florida; Botryosphaeria callicarpae Cke. (B. ribis Gross. & 
Dig.) (on stems) in South Carolina and Georgia; Cercospora calli- 
carpae Cke., a leaf-spot, from South Carolina to Texas; Conio- 
thyrium callicarpae Cke. (on stems) in South Carolina; Meliola 
cookeana Speg., a black mildew, from Florida to Louisiana and 
Texas; Nectria cinnabarina Tode (on stems) in Alabama; and Phy- 
salospora obtusa (Schw.) Cke. (on stems) in South Carolina. 
Rogerson (1971) adds Mycena spp. Watkins & Sheehan (1975) re- 
port that "caterpillars may chew the leaves". 

Stalter (1972, 1973) records C. americana from Colleton and 
Georgetown Counties and Outer Otter and Turtle Islands, South 
Carolina; Hartshorn (1972) records it from Beaufort and Franklin 
Counties, North Carolina; Bostick (1971) found it in Henry and 
Rockdale Counties, Georgia; and Browne (197) encountered it in 
Stone County, Arkansas, while Barans (1971) found it in James 
City County, Virginia. Gillis and his associates (1973) cite 
Proctor 30769 from Abaco and North Andros in the Bahamas. 
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Raeuschel (1797) attributes it to "Iava" [=Java], but this un- 
doubtedly refers to C, candicans (Burm. f.) Hochr. 

Additional citations: VIRGINIA: James City Co.: F. R. Fosbe 
4uh19 (W—2743977). Lancaster Co.: Allard 21755 (W—2059612);- L. 
C. Smith 5548 (W—2098252). Norfolk Co.: F. R. Fosberg 34757 (W- 
2681114). Northampton Co.: Canby 5699 (Tu—927h7). County un- 
determined: Canby s.n. [Herb. Hance 362] (Pd). NORTH CAROLINA: 
Anson Co.: Boyce 102 (Bl—609L0). Beaufort Co.: Moore & Woods 

s.n. (Aug. 1, 1948) (B1—87497). Carteret Co.: Fix & Whitford 
108 (B1--56187) . Chatham Co.: Ramseur & Hammond a 2338 (Bl— 
150278). Hertford Co.: Woods & Moreland BW.043 (E1—87L,96) . 

Roanoke Island: P. 0. Schallert 64, in part (Ta—16855). SOUTH 
CAROLINA: Jasper Co.: Leonard & Radford 1931 (Tu—179680) . 
Orangeburg Co.: J. A. Churchill s.n. [8 April 1969] (Ln—22)189). 
GEORGIA: Baker Co.: Moldenke & Moldenke 26891 (Ac). Coweta Co.: 
Moldenke & Moldenke 2930ha (Ac). Jeff Davis Co.: A. R. Moldenke 
352 (Tu--160233). Pike Co.: Sheehan sen, (Oct. 11, 1953] (Ba). 
FLORIDA: Alachua Co.: D'Arcy 2202 (Sad). | Clay Co.: Moldenke & Mol- 
denke 298h7 (Ac). Collier Co.: Moldenke & Moldenke 29626 (Gz, 
Tu); Utley & Utley 3 (N). Dade Co.: J. A. Churchill s.n. [15 
March 1956] (Ln--216700); Collector undetermined 1519 (Tu—-790)1) ; 
Gilbert 1113 (Tu--790)0). Hendry Co.: LeDoux & Pries 316 (N). 
Hernando Co.: Moldenke & Moldenke 29500 (Ld). “Holmes Coe: R. Re 
Smith 1515 (Sd--7))186). Lake Co.: Moldenke & Moldenke 29801 (Kh) ; 
Nash Nash 725 25 (Ba). Putnam Co.: Moldenke & Moldenke 29819 (Ld). Semi- 
nole Co. P. O. Schallert 64, in part , (B1--88090). Key Largo: Ss. 
R. Hill 815 (N). Sanibel Island: on 8678 (N). ALABAMA: 
Baldwin Co.: Dress & Read 7839 (Ba). ounty y undetermined: Buckley 

s.n. (Herb. Hance ance 1362] 2] (Pd). Paine Garland Co.: Demaree 
37077 (Ba). Izard Co.: R. D. Thomas 8668 (K1—11523), 162h7 (Bl— 
2uhh92). Perry Co. Demaree e 35656 5656 (Ba). Pulaski Co.: Demaree 
38083 (Ba). Sevier Co.: Beilfuss fuss 140 (Tu—129501). LOUISIANA: 
Ouachita Par.: R. D. Thomas 2636 (K1—10285); Whitam T-110 (B1-- 
2h)491). OKLAHOMA: Marshall Co.: Waterfall 12299 (Mi, Tu—123777). 
Sequoyah Co.: C. S. Wallis 7996 (Ba). TEXAS: Comal Co.: Lindhein- 
er 1067 (Tu--92748). Dallas Co.: C. L. Lundell 13930 (Mi). Free- 
stone Co.: Lundell & Lundell 12939 (Mi). Harris Co.: G. L. Fisher 
Son. { June 1h, 19L7) (B1—253605) , sen. (Tu—107987). “Montgomery 
Co.t Sperry 3030 (Tu-—-1709L5). Smith Co.: H. E, Moore Jr. 578 
(Ba), 853 (Ba). Tarrant Co.: A. Ruth 1333 (Ba). Tyler Co.: iae 
Gimbrede, & Yang 51-1165 (B1--81758). CULTIVATED: Florida: G. H. 
Me Lawrence 1189 (Ba). 


CALLICARPA AMERICANA var. LACTEA F. J. Muller 
Additional bibliography: W. Trelease, Pl. Mat. Decorat. Gard. 
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Woody Pl., ed. 5, imp. 1, 145. 190; E. L. D. Seymour, New Gard. 
Encycl., ed. 3, 211 (194), ed. kh, 212 (1946), ed. 5, 212 (1951), 
ed. 6, 211 (1963), and ed. 7, 211. 1964; W. Trelease, Pl. Mat. 
Decorat. Gard. Woody Pl., ed. 5, imp. 2, 15. 1968; G. W. Thomas, 
Tex. Pl. Ecolog. Summ. 77. 1969; E. L. D. Seymour, New Gard. En- 
cycl., ed. 8, 211. 1970; Moldenke, Fifth Summ. 1: 22, 2, 26, 28, 
31, 46, U8, Sk, 355, WOk, & 411 (1971) and 2: 851. 1971; Moldenke, 
Phytologia 22: 192. 1971; Wyman, Gard. Encycl., imp. 1, 173—17h 
(1971) and imp. 2, 173--17). 19723 R. Bailey, Good Housekeep. 
Ill. Encycl. Gard. 3: 469. 1972; R.G.& M. L. Br., Woody Pl. Md. 
287. 1972; D. S. & H. B. Correll, Aquat. & Wetland Pl. SW. U. S., 
imp. 1, 1395 (1972) and imp. 2, 2: 1395 & 1744. 1975. 

Bailey (1972) tells us that this variety is "especially ef- 
fective when planted with the purple". The Corrells (1972) assert 
that it is found in sandy open woods in eastern Texas, "also N.C. 
to Fla.; sometimes cult." 


CALLICARPA AMPLA Schau. 

Additional bibliography: Moldenke, Fifth Summ. 1: 10, 106, & 
42h (1971) and 2: 851. 1971; Moldenke, Phytologia 22: 192. 1972; 
Little, Woodbury, & Wadsworth, Trees P. R. & Virg. Isls. 2 [U. S. 
Dept. Agr. Agric. Handb. 49]: xii, 854, 856, 857, 997, & 1016, 
fig. 679 ° 197. 

Additional illustrations: Little, Woodbury, & Wadsworth, Trees 
P, R. & Virg. Isls. 2 [U. S. Dept. Agr. Agric. Handb. 49]: 857, 
fif. 679. 197k. 

Holdridge describes this plant as 15 feet tall, the stems 3 
inches in diameter at breast height, the fruits "whitish with [a] 
tinge of purple, possibly not fully mature" in September. Little 
and his associates (1974) refer to this plant as "cap4 rosa" and 
describe it as a "rare shrub or medium-sized tree known only from 
the wet forests of Puerto Rico......in the mountains....from Lu- 
quillo to near Cayey and Utuado.....-Recorded long ago from St. 
Thomas", They record a second common name, "péndula cimarrona". 

Additional citations: PUERTO RICO: Holdridge LBH.2)5 [Herb. 
Forest Serv. 99355] (W--2761770) . 


CALLICARPA ANGUSTA Schau, 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 191; Moldenke, Phytologia 22: 192. 19713 Mol- 
denke, Fifth Summ. 1: 31) & Oh (1971) and 2: 851. 1971. 

Additional citations: PHILIPPINE ISLANDS: Luzon: Edaffo s.n. 
(Herb. Philip. Bur. Sci. 78610] (Ba); Ramos & Edaflo s.n. [Herb. 
Philip. Bur. Sci. 6829] (Pd). i 


CALLICARPA ANGUSTIFOLIA King & Gamble 

Additional bibliography: Moldenke, Phytologia 22: 192. 1971; 
Moldenke, Fifth Summ. 1: 29h, 30h, 320, & 329 (1971) and 2: 851. 
19TL 

Burkill (1966) records the vernacular name, "tambang b&3si", for 
this species in Malaya — the first part of the name indicating 
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that the plant is used for making medicinal plasters. He notes 
that "there can be no doubt that considerable reliance has been 
put on them [this and other species of the genus] as simples, 
from end to end of Malaysia." Larsen and his associates describe 
the species as a tree, 6—-7 m. tall, with white flowers, and 
found it growing in evergreen forests on limestone soil along 
streams, at 100—300 m. altitude, in Thailand, flowering in May, 
July, September, and October, fruiting in July and from September 
to November. Other recent collectors refer to it as a spreading 
shrub or shrublet, 1 m. tall, 3—-l; m. in circumference, the leaves 
“glaucous and puberulent" or cinereous or "grayish nearly white" 
beneath or "young leaves and lower surface of older ones with 
light-brown powdery scales", the innovations pale ferruginous- 
pubescent, the stems with a mealy-brown pubescence, the calyx 
brown, stamens yellow, and fruit green when young, purple, dark 
black-purple, or black when mature, drying black-brown. Stone 
refers to the fruits as "berries", but they are drupes. The 
corollas are said to have been "pale=pink" on B. C. Stone 5896, 
"pinkish" on Chung 3, "deep-pink" on B. C, Stone 6926, and 


"purple-pink" on Chung 341. They have found it growing in par- 
tial shade on limestone hills and in rocky ground with a thin soil 
cover at the summit of hills. Stone refers to it as "locally com 
mon in crevices and gullies" in Selangor. In Malaya it has been 
collected at 10—-350 meters altitude. 

Additional citations: THAILAND: Larsen, Larsen, Nielsen, & 


Santisuk 3123 (Ac, Ld), 32464 (Ac, Ld). MALAYA: Pahang: Chin 
1067 (K1—19920); Chung 443 (K1—19921). Selangor: Chung 31 
(K1=-19917), 472 (K1--19918); B. C. Stone 5896 (K1—5628), 11075 
ae oe “MALAYAN ISLANDS: Langkawi: B.C, Stone 6926 (1— 
7792) « 


CALLICARPA ARBOREA Roxb. 

Additional synonymy: Callicarpa squamosa Blume ex Moldenke, 
Phytologia 28: 5h, in syn. 197). 

Additional & emended bibliography: Paxt., Pock. Bot. Dict., ed. 
1, 57 (1840) and ed. 2, 57. 1849; Gamble, Man. Indian Timb., ed. 2, 
imp . 1, 525. 19023 Brandis, Indian Trees, imp. 1, 511-512. 1906; 
Heyne, "Nutt. Pi a Boge Mind’ ed. 1, ks 107. 1917; Gamble, Man. In- 
dian Timb. imp. 2, 525. 19225 Wangerin in Just, "Bot. Jahres- 
ber. 51 (1): es Pieiol 1923; Osmaston, Forest Fl. Komaon 407--,08 . 
1927; Fedde & Schust. in Just, Bot. Jahresber. 53 (1): 1071 [1053]. 
19325 Fedde in Just, Bot. Jahresber. 51 (2): 265. 1933; Kanjilal, 
Das, Kanijalal, & De, Fl. Assam 3: 162, 63, & 545. 19393 Biswas, 
Indian Forest Rec., ser. 2, Bot. 3: 1. 191; Banerji, Rec. Bot. 
Surv. India 19: 7). 1965; Gausson, Legris, & Viart, Ind. Counc. 
Agr. Res. Map Ser. 2: 31 & 33. 1965; Chaudmri, Bull. Bot. Soc. 
Bengal 23: 119. 1969; Rao & Verma, Bull. Bot. Surv. India ll: 410. 
1969; Sharma & Ghosh, Bull. Bot. Soc. Bengal 24: 53. 1970; Bha- 
kumi, Mc L. & M. M,. Dhar, Dhawan, Gupta, & Srimal, Indian Journ. 
Exp. Biol. 9: 93 & 101. 1971; Brandis, Indian Trees, imp. 2, 5U— 
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512. 19713 Moldenke, Fifth Summ. 1: 267, 269, 271, 272, 282, 28h, 
285, 29h, 298, 30h, 307, 31h, 320, 355, OS, Wil, & hi6—l20 
(1971) and 2: 851. 1971; Rativanich & Dietrichs, Nat. Hist. Bull. 
Siam Soc. 2h: 147. 1971; Moldenke, Phytologia 22: 192=-193, 209, 
281--283, & 286--292 (1971) and 23: 428. 1972; Gamble, Man. In- 
dian Timb., ed. 2, imp. 3, 525. 19723; Stainton, Forests Nepal 
xiv & 75, fig. 87. 1972; Farnsworth, Pharmacog. Titles 8 (1): iii. 
1973; Moldenke, Phytologia 28: 43 & 45h. 197k; Balgooy, Pacif. 
Pl. Areas 3: 2h. 1975. 

Additional illustrations: Stainton, Forests Nepal fig. 87 (in 
color). 1972. 

Additional vernacular names reported for this species include 
"arhi~arong", "bonmola", "dhola-uja", "dieng-lakhiot", "gunmola", 
"hu-khwai", "khimbar", "kumhar", "mach-kotta", "mach=peluka", 
"mai=-phai", "maiphi", "maiphi-thing", "maksi", "maskhanchi", 

"mo jonthi-phang", “"mukhuang", "phoja", "saiom", "selu", and 
"yarphu-changne", 

Recent collectors describe the plant as "shrubby, to 12 feet 
[tall]", a "large shrub, 5 m. [tall]", or as a tree, 3--10 m. 
tall, with a trunk circumference of 12--38 cm. at breast height, 
the outer bark dirty greenish-brown, the under surface light- 
brown, the under bark mid-brown, the inner bark white, the wood 
creamy=brown, darkening slightly on exposure to air, the leaves 
dark-green and glossy above, light=-green beneath and covered 
with thickly matted gray-brown hairs, the flower-buds light= 
green, and the perianth white. They have found it growing on 
hillsides, on or near limestone, in marshland, swamp forests, 
disturbed dry dipterocarp forests, and "scattered" in evergreen 
forests, at an altitude of 50 m., flowering in February and 
March. 

The corollas on A. Henry 12093 are described as having been 
"lilac" in color, those on Chin 8), were "blue", those on B. C. 
Stone s.n, [28-2-1970] were "pink", and those on Ahmad & Sidek 
SA.585 were "purplish-blue", while those on Sangkhachand, Phu- 
somsaeng, & Nimanong 1077 were "purple". Geesink and his assoc= 
iates refer to the corolla, stamens, and style as all "violet". 

Kanjilal and his associates (1939) refer to the species as 
"common throughout the Province [Assam]. Poles are used as rol- 
lers of Synteng looms. Bark is chewed with betel leaf. Leaves 
are fodder for buffaloes. The species has a tendency to become 
gregarious, appereaviy are useful in covering bare hills, e.g. 
in 'jhum med' areas." He asserts that in Assam it flowers from 
May to October and fruits at the end of the rainy season and cold 
season. Rativanich & Dietriche (1971) report the bark used in 
the treatment of leprosy. Banerji (1965) describes it as a tree 
with a thick trunk, leaves ovate to oblong, tomentose beneath, 
ota flowers pale-purple, reporting it as "common". He cites Ban- 

erji 459 from Nepal. Osmaston (1927) reports that in Kumaon it- 
= throughout the area up to 4,000 feet. Fairly common in 
the Bhabar and outer hill ranges. Flowers: April—June and prob= 
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ably October. Fruit: August and December—Jamary." 

Material of C, arborea has been misidentified and distributed 
in some herbaria as C, maingayi King & Gamble. 

Additional citations: NEPAL: Wallich 1826/1 1 (Pd). SIKKIM: Je 
D. Hooker s.n. [2—000 ped.] (Pd); T. Thomson s.n. [1857] (Pd). 
INDIA: Assam: Jenkins s.n. (Pd); Prain' Prain's collector s.n. (Margara- 
ta] (Pd). Khasi States: Hooker & Thomso ar SoM. [O—L000 ped.] 
(Pd). BANGLADESH: Griffith 6037 (Pd); Ma Majumder & Islam MADW. 

24529 (Ws, Ws); Wallich lich 1826/2 (. (Pd). BURMA: Tenasserim: Falconer 
37 (Pd). CHINA: Yunnan: A. Henry 12093 (E--106959). THAILAND: 
Charoenphol, Larsen, & Warncke 3497 (Ac); Geesink, Phanichapol, & 
Santisuk 5617 (Ac); Larsen, La Larsen, Nielsen, & Sa & Senet gle 30966 (Ac, 
Ld); Sangkhachand, Plmsomsaeng, & | & Ndmanong 1077 (Ac). MALAYA: 
Kedah: B. C. Stone s.n. [28-2-1970] (K1—12732). Perak: Ahmad & 
Sidek SA A585 (K1—15058) ; Chin 809 (K1--19922), 8h (K1—15298) . 
GREATER SUNDA ISLANDS: Sumatra: Boeea 82hh (W-2275201) . NEW 
GUINEA: Papua: Isles & Vinas NGF.3206 (Mu). CULTIVATED: Hawaii- 
an Islands: F. Brown 1276 (Ba). LOCALITY OF COLLECTION UNDETER- 
MINED: Collector undetermined s.n, [Sember, 7th June 1882] (Pd). 


CALLICARPA ARBOREA var. OBLONGIFOLIA Kanjilal 

Bibliography: Kanjilal, Das, Kanijalal, & De, Fl. Assam 3: 

463. 1939; Bhakuni, M. L. & M. uM. Dhar, Dhawan, "Gupta, & Srimal, 
Indian Journ. Exp. "Biol. 9: 93. 1971; Farnsworth, Pharmacog. 
Titles 8 (1): iii. 1973; Moldenke, Phytologia 29: Wi3. 197k. 

This trinomial appears in the 1939 work cited above as a nomen 
nudum in a list of plants found in Assam. In the index to the 
work it seems to be referred to as Callicarpa oblongifolia, but 
whether this is meant to be a reference to C. oblongifolia Hassk. 
is not obvious. Hasskarl's name is now usually placed in the 
synonymy of C. longifolia f. floccosa Schau., a plant which is 
known from Assam, 


CALLICARPA ARBOREA var. PSILOCALYX (H. J. Lam) Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (4): 1071 [1053] (1932) and 60 (2): 570. 1911; Moldenke, 
Fifth Sum. 1: 11h, 405, W11—l1h, & b9 (1971) and 2: 520 & 851. 
1971; Moldenke, Phytologia 22: 193, 209, 281, 286—289, & 292 
(1971) and 23: 428. 1972. 

Fedde & Schuster (1932) regard C. sorsogonensis Elm. as a syn- 
onym of this taxon, but I regard it as belonging to the synonymy 
of Geunsia paloénsis (Elm.) H. J. Lam. 


CALLICARPA AREOLATA Urb. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1070 [1052]. 1932; Moldenke, Fifth Summ. 1: 9h (1971) 
and 2: 851. 1971; Woldenke, Phytologia 21: 45. 1971; Leén & Alain, 
Fl. Cuba, imp. 2, 2: 205 & 309. 197k. 
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CALLICARPA AUSTRALIS Koidz. 
Additional bibliography: Moldenke, Fifth Summ. 1: 308 (1971) 
and 2: 851. 19713; Moldenke, Phytologia 21: lS. 1971. 


CALLICARPA BARBATA Ridl. 

Additional & emended bibliography: Fedde & Schust. in Just, 
Bot. Jahresber. 57 (2): Ol. 1938; Burtt, Notes Roy. Bot. Gard. 
Edinb. 29: 151. 1969; Moldenke, Fifth Summ, 1: 320 (1971) and 2: 
851. 1971; Moldenke, Phytologia 22: 193. 1971. 

Burtt (1969) cites Haviland 2043 and Richards 1210, both at 
Kew, from Sarawak, and comments that "At the time Bak Bakimizen ex= 
amined this material (193k) C. barbata was evidently unknown to 
him, for he was driven to suggest that the inflorescences might 
belong to C. involucrata Merr., the leaf to the (then unpublished) 
C. kinabaluensis Bakh. f. & Heine. The species described by Rid- 
ley is, however, clearly a good and distinct one, allied to C. 
involucrata in its fasciculate flowers. The much bigger leaf al- 
so differs from that of C. involucrata in its indumentum of den- 
droid hairs. For further discussion see under C. anomala above." 

Soepadmo and his associates describe this species as a small 
tree, 12 feet tall, the trunk with a l-inch girth, the "flowers 
cauliflorous about 6 inches above the ground", the calyx, corolla, 
and filaments white, the 5 anthers yellow, and the pistil white. 
They encountered it in disturbed primary forests near a stream, 
at 250 feet altitude, flowering in April. 

Citations: GREATER SUNDA ISLANDS: Sarawak: Soepadmo, Smith, & 
Chai S.27626 (K1-~13939, Z). 


CALLICARPA BASILANENSIS Merr. 
Additional bibliography: H. N. Ridl., Kew Bull. Misc. Inf. 
1929: 260. 1929; Moldenke, Fifth Summ. 1: 314 (1971) and 2: 851. 

1971; Moldenke, Phytologia 21: 330 (1971) and 22: 293. 1971. 


CALLICARPA BASITRUNCATA Merr. 
Additional bibliography: Moldenke, Fifth Sum. 1: 291 (1971) 
and 2: 851. 1971; Moldenke, Phytologia 21: 330. 1971. 


CALLICARPA BAVIENSIS Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 299 (1971) 
and 2: 851. 1971; Moldenke, Phytologia 21: 330. 1971. 


CALLICARPA BICOLOR A. L. Juss. 

Additional bibliography: Pételot, Pl. Méd. Camb. Laos & Viet. 
2: 246 (1954) and hz 91. 195k; Moldenke, Fifth Summ. 1: 314, 320, 
329, & 331 (1971) and 2: 851. 1971; Moldenke, Phytologia 22: 193. 
1971. 

Pancho describes this plant as a shrub, to  m. tall, the 
corollas purple, pale-purple, or lavender, about 3 mm. long, the 
fruit fleshy, globose, blue or pale-lavender to purple or black, 
to 5 mm. in diameter, common in open areas at low elevations 
"throughout the Philivpines, highly ornamental, but rarely culti- 
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vated". He found it in flower and fruit in August and refers to 
the fruit as "berries" although they actually are drupes. 

Additional citations: PHILIPPINE ISLANDS: Luzon: Loher kh) 
(Mu--3925); Pancho 106) (Ba), 2192 (Ba); Pancho & Pilgar 56 (Ba). 
Panay: Edaflo s.n. (Herb. Philip. Bur. Sci. 46162] (Pd). 


CALLICARPA BICOLOR var. BERMEJOSI Moldenke 
Additional bibliography: Moldenke, Fifth Sum, 1: 31) (1971) 
and 2: 851. 1971; Moldenke, Phytologia 20: 96. 1971. 


CALLICARPA BICOLOR var. SUBINTEGRIFOLIA Moldenke 
Additional bibliography: Moldenke, Fifth Summ, 1: 31) (1971) 
and 2: 851. 1971; Moldenke, Phytologia 20: 96. 1971. 


CALLICARPA BODINIERI Léveillé 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1070. 1932; B. Blackburn, Trees & Shrubs East. N. 
Am. 103. 1952; Bean, Trees & Shrubs Hardy Brit. Isls., ed. 8, 
468—),70. 1970; Moldenke, Fifth Summ. 1: 285, 355, 05, 08, 409, 
& 417 (1971) and 2: 851. "19715 Moldenke, Phytologia 22: 193 & 
284. 19713 Wyman, Gard. Encycl., imp. y 17 (1971) and imp, 2 
17h. 1972; R. Bailey, Good Housekeep. Tig Encycl. Gard. 3: 468 & 
469. 1972} Encke & Buchheim in Zander, Handworterb. Pflanzennan., 
ed. 10, 149. 19723; Fletcher in Hillier, Man. Trees & Shrubs, ed. 
2, 51 (1972) and ed. imp., 51. 1972; Moldenke, Phytologia 23: 
428. 1972; F. Perry, Fls. World 303, 30h, & 313. 1972; Seabrook, 
Shrubs for Gard., ed. 1, 36. 1973; R. D. Gibbs, Chemotax. Flow. 
Pl. 3: 1753 & 1754 (1974) and : 2064. 197); Harkness, Seedlist 
Handb. 38. 1974; Seabrook, Shrubs for Gard., ed. 2, ll, 3%, & 
(145). 1975. 

Fletcher (1972) describes this plant as a "Medium-sized shrub 
with long leaves and deep lilac fruit. Foliage deep rose—purple 
in autumn" and tells us that it is native to central and western 
China, introduced into cultivation "about 185". Horticultural- 
ly it is called the "Bodinier beautyberry". 

Gibbs (197) reports that the HCl/methanol test gave negative 
results in this species; also that syringin is not present in the 
stems. 


CALLICARPA BODINIERI var. GIRALDII (Hesse) Rehd. 

Additional synonymy: Callic giraldii "Hesse ex Rehd." apud 
Encke & Buchheim in Zander, Handworterb. Pflanzennam., ed. 10, 
1h9, in syn. 1972. Callicarpa bodinieri var. giraldii (Hesse ex 
Rehd.) Rehd. apud Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 149. 1972. 

Additional & emended bibliography: C. K. Schneid., Dlustr. 
Handb. Laubholzk. 2: 1048 & Reg. 20. 1912; Stipp, Gartemwelt 29: 
49-50. 1925; Wangerin in Just, Bot. Jahresber. 53 (2): 65 
(1925) and 6 (1): 717. 1926; Fedde in Just, Bot. Jahresber. ae 
(2): 561. 1929; E. L. D. Seymour, New Gard. *Encycl., ed. 3, 22 
(1944), ed. h, 212 (1946), ed. 5, 211 (1951), and ed. 7, 211. 
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1964; Fogg, Concise Guide Shrubs 22. 1969; Barbey, Arbor. Orna- 
ment., ed. 4, 65. 1970; Bean, Trees & Shrubs Hardy Brit. Isls., 
ed. 8, 1: 468-69. 1970; E. L. D. Seymour, New Gard. Encycl., ed. 
8, 211. 1970; Moldenke, Fifth Summ, 1: 269, 286, 291, 308, 355, 
405, 409, 412, & 414 (1971) and 2: 851. 1971; Moldenke, Phytologia 
22: 193--19). 1971; R. Bailey, Good Housekeep. Ill. Encycl. Gard. 
3: 468 & 469. 1972; Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 149 & 150. 1972; Fletcher in Hillier, Man. 
Trees & Shrubs, ed. 2, 51 (1972) and ed. imp., 51. 1972; F. Perry, 
Fls. World 303, 304, & 313. 1972; Skinner, Ornament. Pl. Coastal 
Northw. 75. 1972; Anon., Ind. Sem. Agrartud. Egyet. Gddollo [Hun- 
gary] 1973: 19. 1973; Seabrook, Shrubs for Gard., ed. 1, 36. 
1973; Harkness, Seedlist Handb. 38. 197); Seabrook, Shrubs for 
Gard., ed. 2, 11, 36, & [145]. 1975. 

Additional illustrations: Bean, Trees & Shrubs Hardy Brit. 
Isls., ed. 8, 1: 469. 1970; R. Bailey, Good Housekeep. Ill. En- 
cycl. Gard. 469 (in color). 1972; F. Perry, Fls. World 30) (in 
color). 1972; Seabrook, Shrubs for Gard., ed. 1, 36 (1973) and 
ed. 2, 36 (in color). 1975. 

Bailey (1972) says that "These plants are grown chiefly for 
the uniquely colorful berries that appear in the fall and last af- 
ter the leaves have fallen. Stems may sometimes be winter-killed 
in the North [of the U. S. A.], but new growth from the base will 
flower and fruit the same year. Sun and rich soil are needed. 
Propagate by seeds, layers or cuttings. May be grown also in airy, 
bright greenhouse." Seabrook (1973) remarks that "Quite remark- 
able berries [they are drupes!] are the feature of Callicarpa and 
the most popular garden species is Callicarpa bodinieri giraldii. 
The lilac flowers produced in July, although insignificant, are 
followed by dense clusters of lilac to pale purple fruits, like 
small evenly coloured pearls, from September to Christmas. The 
dull pale green leaves turn yellow and red, tinged with purple, 
in autumn. This shrub, which reaches 2 metres in height, is best 
used in mixed shrubberies and sited where it will receive some 
protection from hard frosts. Pruning consists of nothing more 
than removing branches to retain shape and cutting out old wood. 
This should be carried out in early spring." Fletcher (1972) 
calls it "A medium sized to large shrub with long, scurfy pubes- 
cent stems and elliptic to lanceolate long-pointed leaves. 
Flowers lilac, produced during late summer, and followed by 
masses of small dark lilac or pale violet fruits." He gives its 
original home as eastern to western China and asserts that it was 
introduced into cultivation about the year 1900. 

Blackburn (1952) distinguishes this variety from the typical 
form of the species as follows: C. bodinieri has the "Shoots, 
flower- and fruit-clusters, and the leaves beneath rather densely 
set with round tufts of hair (China)"; C. bodinieri var. giraldii 
has the "Young growth set with tufts of hair but not densely so, 
and few persisting as the growth matures (natural variety, sc 
China)". He refers to it as the "Giraldi beautyberry". 

It is worthy of note here that the July 15, 191, collection 
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of R. B. Clarke A.A.22193 is said to have had "fruit blanched, in 
dense clusters but rare". The E, J. Palmer collection is said to 
have been taken from plants grown from seed of R, 5. Clark 6712 . 
Additional citations: CULTIVATED: Massacimsetts: RK. B. Clark 
6712 (Oct. 17, 1940) (Ba), 6712 [July 2, 1941] (Ba), A.A.22193 
[Oct. 17, 190] (Ba), AA.22193 [July 15, 1941] (Ba); E. J. Pal- 


mer s.n, [July 27, 1936] (Ba). 


CALLICARPA BODINIERI var. LYI (Léveillé) Rehd. 

Synonymy: Callicarpa bodinieri var. lyu (Léveillé) Rehd. ex 
Moldenke, Phytologia 22: 19), sphalm. 1971. 

Additional bibliography: Moldenke, Fifth Sum, 1: 286 & 13 
(1971) and 2: 852. 1971; Moldenke, Phytologia 22: 19h (1971) and 
23: 428. 1972. 


CALLICARPA BODINIERI var. ROSTHORNII (Diels) Rehd. 

Additional bibliography: Diels, Fl. Cent.-China 548. 1902; Mol- 
denke, Fifth Summ. 1: 286, 09, & 13 (1971) and 2: 852. 1971; 
Moldenke, Phytologia 22: 19h. 1971. 


CALLICARPA BORNEENSIS Moldenke 
Additional bibliography: Moldenke, Fifth Sum, 1: 320 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 21: 331. 1971. 


CALLICARPA BRACTEATA Dop 
Additional bibliography: Moldenke, Fifth Summ, 1: 299 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 21: 331. 1971. 


CALLICARPA BREVIPES (Benth.) Hance 

Additional bibliography: M. A. Martin, Introd. Ethnobot. Camb. 
141-12. 1971; Moldenke, Fifth Summ. 1: 286, 291, 293, 299, 355, 
405, 407, 412, & 413 (1971) and 2: 852. 1971; Moldenke, Phytolo- 
gia 22: 194 (1971) and 31: 389. 1975. 

Hu describes this plant as a shrub, 3 m. tall, with purple 
fruit, and found it in fruit in November. Martin (1971) records 
the vernacular name, "dagm soy kae rey", saying that the second 
part of this name "est le nom donné a4 Combretum quadrangulare al- 
lusion 4 la ressemblance morphologique qui existe entre les feu- 
illes des deux especes", He also records "dadm k>p a" and de- 
scribes the plant as an "Arbrisseau de forét dense", found at 500 
m. altitude, commenting that "Les feuilles, tout comme celles de 
Combretum quadrangulare.....servant de papier a cigarettes." He 
gives its overall distribution as Cambodia, Vietnam, China, Hainan, 
and Hong Kong. 

The S. Y. Hu 7323 & 10926, distributed as C. brevipes, seem, 
rather, to represent f. serrulata although the teeth on their 
leaves are very obscure. 

Additional citations: HONG KONG: Hance 334 (Pd); S. Y. Hu 9003 
(W—2711732). 
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CALLICARPA BREVIPES f. ANNAMENSIS Moldenke 
Additional bibliography: Moldenke, Phytologia 1): 221. 1967; 
Moldenke, Fifth Summ. 1: 299 (1971) and 2: 852. 1971. 


CALLICARPA BREVIPES var. DENTOSA Chang 
Additional bibliography: Moldenke, Fifth Summ. 1: 286 & 07 
(1971) and 2: 852. 1971; Moldenke, Phytologia 22: 194. 1971. 


CALLICARPA BREVIPES var. OBOVATA Chang 
Additional bibliography: Moldenke, Fifth Summ. 1: 291 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 20: 99. 1971. 


CALLICARPA BREVIPES f. SERRULATA P'ei 

Additional bibliography: Moldenke, Fifth Summ. 1: 286, 291, 
293, & OS (1971) and 2: 852. 1971; Moldenke, Phytologia 22: 19 
(1971) and 31: 389. 1975. 

Hu describes this plant as a rounded shrub, 1—); m. tall, ora 
small tree, 2.5 m. tall, the "sepals purple" and corolla white, 
and the fruit at first green, then turning purple, globose. He 
found it in flower in May and in fruit in July and August. The 
teeth on the leaves of Hu 10926 are very small and obscure. 

Additional citations: CHINESE COASTAL ISLANDS: Lantau: S. Y. 
Hu 10757 (W—2731781). HONG KONG: Hance 334 (Pd); S. Y. Hu 7323 
(W--2697390), 10193 (W--2731726), 10587 (W—273183), 10926 (W— 
2730961) . 


CALLICARPA BREVIPETIOLATA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres=- 
ber. 7 (2): 2h (1927) and 59 (2): 416. 1939; Moldenke, Fifth 
Summ. 1: 267, 272, 320, & 408 (1971) and 2: 852. 19713 Moldenke, 
Phytologia 22: 19h (1971) and 23: 42h. 1972. 

Larsen and his associates found this plant growing at 1100—- 
1300 m. altitude in Thailand, describe it as a shrub, 2 m. tall, 
with violet-colored fruit [drupes, not "berries"], and found it 
in fruit in October. 

Additional citations: THAILAND: Charoenphol, Larsen, & Warncke 
4213 (Ac), 4812 (Ac). <i 


CALLICARPA BUCHERI Moldenke 

Additional bibliography: Moldenke, Phytologia 1): 221. 1967; 
Moldenke, Fifth Summ. 1: 9) & 405 (1971) and 2: 852. 1971; Leén & 
Alain, Fl. Cuba, imp. 2, 2: 30) & 305. 197k. 


CALLICAKPA CANDICANS (Burm. f.) Hochr. 

Additional & emended bibliography: Desf., Tabl. feol. Bot., ed. 
2, 64. 1815; Pers., Sp. Pl. 1: 342. 1817; Paxt., Pock. Bot. Dict., 
ed. 1, 57 (1840) and ed. 2, 57. 1893; Dymock, Veg. Mat. Med. W. 
India 745. 188); Cooke, Fl. Presid. Bombay, ed. 1, 3: 23. 1905; 
E. D. Merr., Fl. Manila, imp. 1, 400 & 401. 1912; H. J. Lam in 
H. Hallier, Meded. Rijks. Herb. Leid. 37: 32--33. 1918; Hubert, 
Trav. Lab. Mat. Méd. Paris 13 (kh): 64--65. 1921; Fedde & Schust. 
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in Just, Bot. Jahresber. 7 (2): 2h. 1927; Fedde in Just, Bot. 
Jahresber. 7 (2): 289. 1929; Fedde & Schust. in Just, Bot. Jahr 
esber. 53 (1): 1069 & 1071. 1932; Kloppenburg-Versteegh, Wenk. 
Raadgev. Betreff. Gebr. Ind. Pl., ed. 4h, 88. 1934; E. D. Merr., 
Trans. Am. Phil. Soc., ser. 2, 2) (2): (Comm. Lour.] 332 & 18. 
19353; Wangerin in Just, Bot. Jahresber. 56 (1): 668. 1936; Fedde 
& Schust. in Just, Bot. Jahresber. 60 (2): 569 & 570. 191; 
Pételot, Arch. Recherch. Agron. & Past. Viet. 18: 26. 1953; 
Pételot, Pl. Méd. Camb. Laos & Viet. 2: 26 (195) and 4: 61, 91, 
229, 231, 21, 261, 268, & 287. 195; Cooke, Fl. Presid. Bombay, 
ed. 2, imp. 1, 2: 503. 1958; Kawazu & Mitsui, Tetrahedron Let. 
3519. 1966; Cooke, Fl. Presid. Bombay, ed. 2, 2: 503. 1967; Ka- 
wazu, Jap. Agr. Res. Quart. 3 (2): 20—-24. 1968; E. D. Merr., Fl. 
Manila, imp. 2, 400 & 01. 1968; Beard, West Austr. Pl., ed. 2 
113. 1970; B. G. Stone, Micronesica 6: (Fl. Guam] 37 & 503—SOk. 
1970; Moldenke, Fifth Summ, 1: 265, 267, 272, 286, 291, 29h, 299, 
30h, 31h, a is 335, 339, 3hh, 355, Ol4—L09, 412—1),, & 
417—L19 (1971) and 2: 570, 645, 852, & 971. 1971; Moldenke, Phy- 
tologia 22: 192, 194—195, 209, 281, 282, & 285. 1971; Altschul, 
Drugs & Foods 2h5. 1973; Farnsworth, Pharmacog. Titles 8 (1): iii. 
1973; Hegnauer, Chemotax. Pfl. 6 [Chem. Reihe 21]: 670. 1973; 
Hocking, Excerpt. Bot. A.21: 115 & 117. 1973; Gibbs, Chemotax. 
Flow. Pl. 3: 1752. 197; Moldenke, Phytologia 28: li6. 197k; Sub- 
ramanian, Nair, & Vedantham, Phytochem. 13: 307. 197k. 

Beard (19705 describes the stems of this plant as "felty". 
Altschul (1973), citing Wong 135 from the Caroline Islands, says 
that there the wood and leaves are used in treating headache and 
"chicken sickness"; the wood is boiled and used mixed with coco- 
nut, then eaten, the leaves are pounded and eaten, the fruit is 
pounded and put into the eyes. It should by noted, however, 
that C. candicans is not known from the Caroline Islands; doubt- 
less the plant to which she refers is C. erioclona var. pauci- 
nervia (Merr.) Moldenke. The vernacular name, "aakyn", which she 
records probably also belongs to the latter taxon. 

It is of more than passing interest to note how Lam (1918) de- 
scribes the several varieties and forms which he recognized in C. 
candicans: 

(1) Var. typica -~ "Folia membranacea vel subchartacea, late 
ovata vel ovato-rotundata usque ad fere tetragona, basi in petio- 
lum decurrentia, apice breviter acuminata vel interdum obtusa, 
adulta supra glabra, subtus dense albido—stellato-tomentosa, basi 
integra, ceterum serrata, nervis secundariis utrinque circiter 
10,7—-1 cm longa, 4,5—-8 cm lata, petiolo 0,6—2,8 cm longo." 


(2) Var. sumatrana — "Folia membranacea vel subchartacea, lan- 
ceolato-ovata, basi attenuata integra, apice acuminata, margine 
denticulata, adulta supra glabra, subtus dense albido-stellato- 
tomentosa, nervis utrinque 8-10, 6,5—12 (-~18,5) cm longa, 3— 
L,5 (--105 cm lata; petiolo 1—2,5 cm longo; corolla pilis densis 
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in vittis in lobis positis tecta". For this he cites only Hl- 
bert 2538 from Celebes. as 

(3) Var. latifolia —- "Folia valde membranacea, late ovata, 
nunquam tetragona, basi attenuata, apice longiuscule acuminata, 
margine ut in var. [var. typical, vel crenata, vel bidentata, 
adulta supra glabra, subtus densiuscule stellato-tomentosa, ner-— 
viis secundariis utrinque 8--10, 13-—-19 cm longa, 6—11 cm lata, 
petiolo 2—3 cm longo." 

(4) Var. latifolia f. typica — "Flores tetrameri". For this 
he cites Elbert 736 & 1992 from Lombok. 

(5) Var. dentata — "Folia membranacea vel subchartacea, basi 
attemata, apice longiuscule apiculata vel subtruncata, adulta 
supra glabra, subtus laxiuscule stellato-tomentosa, margine basi 
integra, ceterum grosse et irregulariter serrato-dentata, nervis 
secundariis utrunque 7—8, 6,5—15 cm longa, 3-7 cm lata, peti- 
olo 0,7--2 cm longo." For this he cites only Elbert 3505. 

I fail to discern any constant keyable characters in any of 
these subtaxa except var. sumatrana (which see, below). 

The initial letter of the specific epithet of C. adenanthera 
R. Br. is sometimes uppercased, apparently because it is identi- 
cal with the generic name of a leguminous genus. 

Additional vernacular names recorded by Pételot (1953) from 
Indochina are "dok pha nok", "nang nang", "n6 trfng", "pha top", 
"sroul kraham", and "trfrng 6c", "Meniran kebo" is an addition= 
al orthographic variant of a name previously recorded by me for 
this species. 

Gibbs (197) found cyanogenesis present in the stems and 
roots of what he claims to be this species. Without seeing the 
actual specimens involved, especially in view of the very wide 
misinterpretation of this species, one cannot be certain that 
his finding really apply here. 

The Pancho 106) & 2192 and Pancho & Pilgar 56, distributed as 

Ce candicans, are are actually Ce. bicolor . A.L. Juss., J. F. Maxwell 
7Th-609 is C. candicans var. - sumatrana (Miq.) Moldenke, “Pancho 
1006 is C. @ erioclona Schau., “Cushing & & children 53) we B.1Ge 
Stone 8225 are C. erioclona var. ee ervia (Merr. ) Moldenke, 
Collector undetermined son. is C. rophylla Vahl, and Herb. 
Hort. Bot. Calc. s.n. & "Herb. Hort. TEL. Jav. som. are C. ~~ pedun— 
culata R. Br. 

Additional citations: MALAYA: Penang: Wallich 183h/2 (Pd). 
GREATER SUNDA ISLANDS: Java: Koorders 276088 (Pd). CULTIVATED: 
India: Herb. Hort. Bot. Calc. sen. (Pd). LOCALITY OF COLLECTION 


eee eed 


Sar. (Pd, eed). 


CALLICARPA CANDICANS f. LACINIATA Moldenke 
Additional bibliography: Moldenke, Phytologia ly: 12h. 1966; 
Moldenke, Fifth Summ. 1: 329 (1971) and 2: 852. 1971. 
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CALLICARPA CANDICANS var. PERRYANA (Dop) Moldenke 
Additional bibliography: Moldenke, Phytologia 1h: 12-125. 
1966; Moldenke, Fifth Summ. 1: 299 (1971) and 2: 852. 1971. 


CALLICARPA CANDICANS var. SUMATRANA (Miq.) Moldenke 

Additional & emended bibliography: C. K. Schneid., Illustr. 
Handb. Laubholzk. 2: 59) & Reg. 20. 1912; Fedde & Schust. in 
Just, Bot. Jahresber. 7 (2): 2h. 1929; Fedde in Just, Bot. 
Jahresber. 7 (2): 289. 1929; Pételot, Pl. Méd. Camb. Laos & 
Viet. 2: 246 (1954) and hk: 91. 19543; Moldenke, Fifth Summ. 1: 272, 
286, 291, 294, 299, 30h, 321, 355, 406, LO7, & 418 (1971) and 2: 
852. 1971; Moldenke, Phytologia 22: 195 (1971) and 28: hh6. 197k. 

Larsen and his associates found this plant growing along small 
streams in evergreen forests, in fruit in August. The corollas 
are said to have been white on their no. 31391. 

Additional citations: CHINESE COASTAL ISLANDS: Hainan: Lei 155 
(Ba), 732 (Ba). THAILAND: Larsen, Larsen, Nielsen, & Santisuk 
31391 (Ac, Ld); J. F. Maxwell 74-609 (Ac). INDOCHINA: Vietnam: 
Squires 188 (Pd). GREATER SUNDA ISLANDS: Sumatra: Herb. Hort. 
Bot. Jav. sen. (Pd). CULTIVATED: Java: Collector undetermined 


s.n. [H. B.) (Pd). 


CALLICARPA CATHAYANA Chang 
Additional bibliography: Moldenke, Fifth Summ. 1: 226 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 21: 32--33. 1971. 


CALLICARPA CAUDATA Maxim, 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 191; Moldenke, Fifth Summ. 1: 286, 314, 321, 
329, 331, 335, 339, 406, hO7, & ih (1971) and 2: 852. 19713 Mol- 
denke, Phytologia 22: 195—196 & 20h. 1971. 

Recent collectors refer to this plant as a sprawling shrub, 
1.5 m. tall, with shiny purple fruit, and have encountered it on 
gravelly open flats along rivers, fruiting in July, and record 
for it the vernacular name, "kuam-kuam", 

The Collector undetermined A.168, distributed as C. caudata, 
actually is C. fulvohirsuta Merr. 

Additional citations: PHILIPPINE ISLANDS: Luzon: Elmer 576) 
(Pd). NEW GUINEA: Papua: Veldkamp & Stevens 5968 (W——2758358) . 


CALLICARPA CAULIFLORA Merr. 
Additional bibliography: Moldenke, Fifth Summ, 1: 31) & 15 
(1971) and 2: 852. 1971; Moldenke, Phytologia 22: 196. 1971. 


CALLICARPA CHENAULTI Fairchild 
Additional bibliography: Moldenke, Phytologia 1h: 145—1)6. 
1966; Moldenke, Fifth Summ. 1: 355 (1971) and 2: 852. 1971. 


CALLICARPA CLEMENSORUM Moldenke 
Additional bibliography: Moldenke, Fifth Sum, 1: 321 (1971) 
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and 2: 852. 19713 Moldenke, Phytologia 21: 332. 1971. 


CALLICARPA COLLINA Diels 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres 
ber. 54 (2): 747. 1945; Moldenke, Fifth Summ, 1: 286 & 405 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 22: 196. 1971. 

Lau reports this plant as a shrub with a spread of 1.5 m., 
found it growing along streamsides, and describes the fruit as 
green in August. 

Additional citations: CHINA: Kwangtung: Lau 2027) (E— 
1145125). 


CALLICARPA CRASSINERVIS Urb. 
Additional bibliography: Moldenke, Phytologia 22: 196. 1971; 
Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 309. 197k. 


CALLICARPA CUBENSIS Urb. 

Additional bibliography: Moldenke, Brittonia 1: 472. 193); Mol-= 
denke, Fifth Summ. 1: 9, 98, 100, 355, 380, 03, 107, 410, & l17 
(1971) and 2: 852. 19713 Moldenke, Phytologia 22: 196 & 283. 1971; 
A. L. Moldenke, Phytologia 23: 318. 1972; Leén & Alain, Fl. Cuba, 
imp. 2, 2: 30h & 305. 197. 


CALLICARPA CUBENSIS var. PARVIFLORA Moldenke 

Additional bibliography: Moldenke, Fifth Sum, 1: 9) & 07 
(1971) and 2: 775 & 852. 19713; Moldenke, Phytologia 22: 196. 1971; 
Leén & Alain, Fl. Cuba, imp. 2, 2: 305. 197k. 


CALLICARPA CUNEIFOLIA Britton & P. Wils. 

Additional bibliography: Moldenke, Fifth Summ, 1: 9 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 22: 196. 1971; Leén & Alain, 
Fl. Cuba, imp. 2, 2: 305=-307. 197k. 


CALLICARPA DENTICULATA Merr. 
Additional bibliography: Moldenke, Fifth Sum. 1: 31) (1971) 
and 2: 852. 1971; Moldenke, Phytologia 21: 33. 1971. 


CALLICARPA DICHOTOMA (Lour.) K. Koch 

Additional & emended bibliography: Paxt., Pock. Bot. Dict., 
ed. 1, 57 (1840) and ed. 2, 57. 1849; Diels, Fl. Cent.-China 5)8. 
1902; C. K. Schneid., Illustr. Handb. Laubholzk. 2: 587 & 592— 
59h, fig. 385m, & Reg. 20. 1911; Britton & Br., Illustr. Fl., ed. 
2, imp. 1, 3: 99. 1913; Wangerin in Just, Bot. Jahresber. 51 (1): 
553. 1923; W. Trelease, Wint. Bot., ed. 3, imp. 1, 333, fig. 1. 
1931; Fedde & Schust. in Just, Bot. Jahresber. 53 (1): 1071. 1932; 
Fedde in Just, Bot. Jahresber. 51 (2): 265. 19335 E. D. Merr., 
Trans, Am. Phil. Soc., ser. 2, 2 (2): (Comm. Lour.] 15, 25, 332, 
& 418. 1935; Britton & Br., Illustr. Fl., ed. 2, imp. 2, 3: 99 
(1936) and ed. 2, imp. 3, 3: 99. 1943; E. L. D. Seymour, New Gard. 
Encycl., ed. 3, 211 (1944) and ed. h, 211. 1946; Britton & Br., 
Tllustr. Fl., ed. 2, imp. 4, 3: 99. 1947; Hara, Enum. Sperm. Jap., 
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imp. 1, 1: 182-183. 198; E. L. D. Seymour, New Gard. Encycl., 
ed. 5, 211. 1951; B. Blackburn, Trees & Shrubs East. N. Am. 103. 
1952; Weiss & O'Brien, Ind. Pl. Diseases U. S. 5: 117). 19535 Ik- 
use, Pollen Grains Jap. 128. 1956; Whitlock & Rankin, New Techn. 
Dried Fls. 27. 1962; E. L. D. Seymour, New Gard. Encycl., ed. 6, 
211 (1963) and ed. 7, 211. 1964; Anon., Delect. Sem. Hort. Cent. 
Thbilis. Georg. 25. 1966; W. Trelease, Wint. Bot., ed. 3, imp. 2, 
333, fig. 2. 1967; Bolkh., Grif, Matvej., & Zakhar., Chrom. Numb. 
Flow. Pl., imp. 1, 71h. 1969; Fogg, Concise Guide Shrubs 22. 
1969; Suzuki, Ando, & Sasaki, Jap. Intern. Biol. Prog. CT (P) 
(Contrib. Phytotax. Geobot. Hirosh. Univ. 138]: 50. 1969; Bean, 
Trees & Shrubs Hardy Brit. Isls., ed. 8, 1: 469. 1970; Britton & 
Br., Illustr. Fl., ed. 2, imp. 5, 3: 99. 1970; BE. L. D. Seymour, 
New Gard. Encycl., ed. 8, 211. 1970; Viertel, Trees Shrubs Vines 
no. 550. 1970; Moldenke, Fifth Summ. 1: 20--22, 272, 286, 291, 
299, 307, 308, 311, 312, 314, 355, hO7—N11, Wik, 416—118, & h20 
(1971) and 2: 519, 605, & 852. 19713 Moldenke, Phytologia 22: 
196--197 & 206. 1971; Wyman, Gard. Encycl., imp. 1, 17h. 1971; R. 
Bailey, Good Housekeep. Ill. Encycl. Gard. 3: 469. 19725 Encke & 
Buchheim in Zander, Handworterb. Pflanzennam., ed. 10, 150. 1972; 
Fletcher in Hillier, Man. Trees & Shrubs, ed. 2, 51 (1972) and 
ed. imp., 51. 1972; Hara, Enum. Sperm. Jap., imp. 2, 1: 182—-183. 
1972; Queens Bot. Gard. Soc., Fall Color in Gard. [2]. 1972; 
Skinner, Ornament. Pl. Coastal Northw. 75. 1972; Wyman, Gard. 
Encycl., imp. 2, 17h. 1972; Moldenke, Phytologia 23: 25 (1972) 
and 25: 233. 1973; Wedge, Pl. Names, ed. 1, 2 (1973) and ed. 2, 
2. 197; Bolkh., Grif, Matvej., & Zakhar, Chrom. Numb, Flow. Pl., 
imp. 2, Tih. 197h; R. D. Gibbs, Chemotax. Flow. Pl. 3: 1753 & 
1754 (1974) and h: 2064. 197); Harkness, Seedlist Handb. 36. 
1974; Hersey, Flow. Shrubs & Small Trees 26 & [80], fig. 6. 
1974; Whitlock & Rankin, Dried Fls. 27. 1975; A. L. Moldenke, Phy- 
tologia 33: 303. 1976. 

Additional illustrations: W. Trelease, Wint. Bot., ed. 3, imp. 
1, 333, fig. 2 (1931) and ed. 3, imp. 2, 333, fig. 2. 1967; Her- 
sey, Flow. Shrubs & Small Trees, fig. 46 (in color). 197k. 

Additional vernacular names recorded for this plant are 
"jewelberry" and "purple beautyberry". Fletcher (1972) describes 
it as "A compact shrub about 1.5 m. [tall]. Leaves ovate to ob- 
ovate coarsely serrated; flowers pink in July, followed by deep 
lilac fruits." Bailey (1972) says of it that "This is the most 
attractive and the hardiest species [of the genus], growing to 
feet, leaves to 3 in. long, toothed in the upper half. Pink 
flowers are followed by clusters of lilac-violet fruits, for 
which the species has considerable garden merit in late summer. 
Zone 6." 

Recent collectors describe it as a spreading, arching shrub, 
ft. tall, the branchlets scurfy, rubescent, the flowers few to 
many, in cymes, pinkish, the fruit small, in dense clusters on 
long peduncles, Roy. Hort. Soc. Amethyst Violet 35-35/2, 2 mm. in 
diameter. Gibbs (197) reports that syringin is not present in 
the stems of this species and that the results of the HCl/methanol 
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test were also negative. 
tributed as C. dichotoma (and the latter so cited by me ina prev- 
ious publication) are actually C. japonica var. angustata Rehd., 
while Uno 2611 is C. japonica var. rhombifolia H. J. Lam. 
Additional citations: CHINA: Kiangsu: H. T. Chang 8206 (Ba). 
Kwangtung: Tsui 601 (Pd). JAPAN: Honshu: Charette 1896 (Bl— 
15743h) § Maximowicz s.n. [1862] (Pd); Togasi 380 (Ba). Island 
undetermined: Siebold s.n. (Mu--932). CULTIVATED: India: Herb. 
Hort. Bot. Calcut. s.n. (Pd); Wallich 1828 (Pd, Pd). Maryland: 
Cowgill 960 [Pl. Introd. F. H. B. 76216] (Ba). Massachusetts: R. 
B. Clark A.A.10151=B (Ba). New Jersey: A. L. Moldenke s.n. [Nov. 
11, 1968) (Ps—1018). Pennsylvania: Huttleston 1623 (Ba); Pancho 
125 (Ba). LOCALITY OF COLLECTION UNDETERMINED: Herb. Reg. Monac. 
958 (Mu). 


CALLICARPA DICHOTOMA f,. ALBIFRUCTA Moldenke 
Additional bibliography: Moldenke, Fifth Sum. 1: 355 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 21: 333. 1971. 
Additional citations: CULTIVATED: Japan: Togasi 1667 (Ba— 
isotype, Bl--157952—-isotype, Ws--isotype). 


CALLICARPA DICHOTOMA var. SINUATO—DENTATA Dop 
Additional bibliography: Moldenke, Phytologia 1h: 170. 1966; 
Moldenke, Fifth Summ. 1: 299 (1971) and 2: 852. 1971. 


CALLICARPA DOLICHOPHYLLA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 19413 Moldenke, Fifth Summ, 1: 31) & 06 (1971) 
and 2: 852. 1971; Moldenke, Phytologia 22: 197. 1971. 


CALLICARPA ELEGANS Hayek 

Additiobal bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1071 (1932) and 60 (2): 570. 191; Moldenke, Fifth 
Summ, 1: 314, 319, 320, 333, 06, O7, & 417 (1971) and 2: 852. 
1971; Moldenke, Phytologia 22: 197. 1971; Altschul, Drugs & Foods 
245. 1973; Farnsworth, Pharmacog. Titles 8 (10): iii. 1973. 

Altschul (1973) cites Edaffo 1691 and tells us that this plant's 
leaves are used as a medicine in the treatment of headaches in 
the Philippines, where it is known as "lilay". 


CALLICARPA ERIOCLONA Schau. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres=- 
ber. 47 (2): 2h. 1927; Fedde in Just, Bot. Jahresber. 7 (2): 
289. 1929; Fedde & Schust. in Just, Bot. Jahresber. 53 (1): 1071 
(1932) and 60 (2): 570. 1941; Moldenke, Fifth Summ. 1: 258, 29h, 
299, 31h, 319-321, 333--335, 338, 339, 355, O03, 06, 407, O9, 
411, 415, & 417 (1971) and 2: 668 & 852. 1971; Moldenke, Phytolo- 
gia 22: 197 & 282 (1971) and 23: 28. 1972; Hartley, Dunstone, 
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Fitzgerald, Johns, & Lamberton, Lloydia 36: 293. 1973; Farnsworth, 
Pharmacog. Titles 9 (1): v. 197l3; Moldenke, Phytologia 28: 7. 
197h. 

Recent collectors describe this plant as a shrub, 5—~15 ft. 
tall, "with brownish hairs", the fruit pale-lavender or black, 
"said to be poisonous to chickens", "common in secondary forests 
on low elevations and widely distributed in the Philippines". 
Hartley and his associates (1973) describe it as a "Tall shrub in 
disturbed lowland rain forest" in New Guinea, citing his no. 
10020. Stone encountered it along roadsides, at 200 meters al- 
titude, flowering and fruiting in March. The corollas are said 
to have been "pale-purplish or lavender" on Pancho 1006 and 
"purplish" on Pancho & Rimardo 55. 

Additional citations: THAILAND: J. F. Maxwell 72-238 (Ac), 73- 
42 (Ac). INDOCHINA: Cambodia: B. Ce: Stone 9308 (K1—12512). 
PHILIPPINE ISLANDS: Luzon: H. H. Bartlett 14711 (N); Edafio s.n. 
(Herb, Philip. Bur. Sci. 78500] (Ba); E. D. D. Mer Merrill 2536 On ae 
119267); Pancho 1006 (Ba); Pancho & Rimardo 55 55 (Ba); Ramos & 
Edafio s.n. .. [Herb. Philip. Bur. Sci. }7121] (Pd) . 


CALLICARPA ERIOCLONA f. GLABRESCENS Moldenke 

Additional bibliography: Moldenke, Phytologia 16: 364. 1968; 
Moldenke, Fifth Summ. 1: 320, 33h, & 355 (1971) and 2: 852. 1971; 
Moldenke, Phytologia 28: 4h7. 197h. 

Alkire reports that this plant is used as an ingredient in 
medicines for the treatment of "diseases caused by spirits of the 
sea" in the Caroline Islands. He found it growing in the inter— 
ior portion of the island. 

Additional citations: CAROLINE ISLANDS: Woleai: Alkire 11 (W— 
2669098) . 


CALLICARPA ERIOCLONA var. PAUCINERVIA (Merr.) Moldenke 

Additional synonymy: "Callicarpa candicans var. (Callicarpa 
paucinervia Merrill)" ex Fosberg, Falanruw, & Sachet, Smithson. 
Contrib. Bot. 22: 38. 1975. 

Additional bibliography: B.C. Stone, Micronesica 6: [Fl. 
Guam] 37 & 503--50. 1970; Moldenke, Fifth Sum, 1: 319, 320, 33h, 
339, & 15 (1971) and 2: 852. 1971; "Moldenke, Phytologia 22: 197. 
1971; Altschul, Drugs & Foods 2h5. 1973; Fosberg, Falanruw, & Sa- 
chet, Smithson. Contrib. Bot. 22: 38. 1975. 

The Cc. candicans described by Stone (1970) from Guam and by 
Altschul (1973) from the Caroline Islands is undoubtedly C. erio- 
clona var. paucinervia. Stone asserts that it is "common, 1 usual- 
ly co: coastal" and "This is a very attractive shrub worthy of culti- 
vation". Altschul cites Wong 135, reporting that the plant is 
used in the Caroline Islands, the wood and leaves in the treat-~ 
ment of headaches and the "gemum cuké6" or "chicken sickness", the 
wood being boiled and used mixed with cocomt, then eaten, the 
leaves are pounded and eaten, and the fruit 4s pounded and "put 
in the eyes". She reports the vernacular name, "aakyn". 
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Recent collectors describe the plant as a small shrub, the 
young leaves and stems "dusty", and have encountered it as alti- 
tudes from sealevel to 20 feet and "below 150 feet". Cushing re- 
fers to it as "commonly growing at the edge of vines on limestone 
at sealevel" on Yap, where he records the vernacular names, 
"carawow" and "rarwaeo"., The corollas are said to have been white 
when fresh on Cushing & children 53h. The plant has been collected 
in anthesis and fruit in July and August. Material has been mis- 
identified and distributed in some herbaria as C. candicans (Burm. 
f.) Hochr. 

Fosberg and his associates (1975) cite the following collec- 
tions from the Marianas Islands: Agrigan: F. R. Fosberg 31599 (W). 
Alamagan: F. R. Fosberg 31706 (W). Anatahan: Falanruw 1652 (W). 
Pagan: Anderson 546 (W), 585 (W); Kanehira 2203 (W); Moore 30 
(w), bly (W). 

Additional citations: MARIANAS ISLANDS: Guam: B. C. Stone 8225 
er Siar PALAU ISLANDS: Garim: Cushing & children 534 (K1— 
8358). 


CALLICARPA ERYTHROSTICTA Merr. & Chun 
Additional bibliography: Moldenke, Fifth Summ. 1: 291 (1971) 
and 2: 582. 1971; Moldenke, Phytologia 21: 333. 1971. 


CALLICARPA FASCICULIFLORA Merr. 
Additional bibliography: Moldenke, Phytologia 1h: 18-185. 
1966; Moldenke, Fifth Summ, 1: 31 (1971) and 2: 852. 1971. 


CALLICARPA FERRUGINEA Sw. 

Additional & emended bibliography: Raeusch., Nom. Bot., ed. 3, 
37. 17973 Pers., Sp. Pl. 1: 343. 1817; Paxt., Pock. Bot. Dict., 
ad. 4, 57 (181,05 and ed. 2, 57. 1893 Fedde & Schust. in Just, 
Bot. Jahresber. 53 (1): 1070. 1932; Moldenke, Fifth Summ. 1: 9h, 
100, 355, 08, & 13 (1971) and 2: 852. 1971; Moldenke, Phytologia 
22: 198 & 29. 1971; C. D. Adams, Flow. Pl. Jam. 633-63 & 805. 
1972; Leén & Alain, Fl. Cuba, imp. 2, 2: 30) & 306. 197k. 

Adams (1972) tells us that in Jamaica this species is "occasi- 
onal in sheltered submontane and montane woodlands", from 1500 to 
6000 feet altitude, flowering from April to August, and fruiting 
from June to December. He cites Adams 1156 & 12527, Harris & 
Britton 1055, and Proctor 6802 & 16530. 

The Pringle 3094, misidentified as and distributed in many her- 
baria as C. ferruginea, is actually the type collection of C. 
acuminata var. pringlei (Briq.) Moldenke. 


CALLICARPA FLOCCOSA Urb. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres= 
ber. 53 (1): 1070. 19323 Moldenke, Fifth Summ. 1: 9) (1971) and 
2: 852. 1971; Moldenke, Phytologia 21: 6. 1971; Alem&n Frfas, 
Aurich, Ezcurra Ferrer, Gutiérrez V4zquez, Horstmann, Lépez Ren- 
dueles, Rodriguez Graquitena, Roquel Casabella, & Schreiber, Die 
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Kulturpfl. 19: 421. 1972; Farnsworth, Pharmacog. Titles 8 (8): iv. 
1973; Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 309. 197k. 


CALLICARPA FORMOSANA Rolfe 

Additional bibliography: Diels, Fl. Cent.-China 548. 1902; E. 
D. Merr., Fl. Manila, imp. 1, 00 & 01 (1912) and imp. 2, 00 & 
401. 1968; Bolkh., Grif, Matvej., & Zakhar., Chrom. Numb. Flow. 
Pl., imp. 1, 71h. 1969; Willaman & Li, Lloydia 33, Suppl. 3a: 220. 
1970; Moldenke, Fifth Summ. 1: 286, 291, 293, 311, 312, 31h, 355, 
Oh, 40S, LO9, Lik, & 415 (1971) and 2: 852. 1971; Moldenke, Phy- 
tologia 22: 198 & 283. 1971; Huang, Pollen Fl. Taiwan 23, pl. 
161, fig. 5—8. 1972; Moldenke, Phytologia 23: 28 (1972) and 25: 
233. 1973; Altschul, Drugs & Foods 245. 1973; Farnsworth, Pharma- 
cog. Titles 8 (10): iii. 19735 Bolkh., Grif, Matvej., & Zakhar., 
Chrom. Numb. Flow. Pl., imp. 2, 71). 1974; Moldenke, Phytologia 
31: 390. 1975. 

Additional illustrations: Huang, Pollen Fl. Taiwan, pl. 161, 
fig. 5--8. 1972. 

Recent collectors describe this plant as shrubby but mostly 
single-stemmed, 1 m. tall, with white fruit [drupes, not "ber- 
ries®!] and have found it growing in ravines and in "jungle-like 
growth", fruiting in March. The corollas on Judd & Bryan 158 
are described as having been "pale-lavender". Ferris 11922 rep- 
resents an extra densely hairy form. Chuang and his associates 
(1963) report the chromosome number as 36. Huang (1972) de- 
scribes the pollen as "Grains prolate-spheroidal to suboblate; 
25-——33 x 28-36 mu", citing Huang s.n. (Mar. 17, 1966] from For- 
mosa. Altschul (1973) cites Paniza 919, says that it is used 
as an insecticide, and records the vernacular name, "tigao". 

The Edafio s.n. [Herb. Philip. Bur. Sci. 78550], distributed as 
C. formosana, is actually var. glabrescens Moldenke. 

Additional citations: CHINA: Kwangtung: Ferris 11922 (E— 
2003029). CHINESE COASTAL ISLANDS: High: S. Y. Hu 8723 (W— 
2697266). FORMOSA: Koyama & Kao 1420 (N). PHILIPPINE ISLANDS: 
Luzon: Elmer 5629 (Pd); E. Be “Merrill rill 2522 (E—119266). CULTI- 
VATED: Hawaiian Islands: "Judd & Bryan Bryan 158 158 (Ba). 


CALLICARPA FORMOSANA f, ALBIFLORA Yamamoto 
Additional bibliography: Moldenke, Fifth Summ. 1: 286 & 312 
(1971) and 2: 852. 1971; Moldenke, Phytologia 22: 198. 1971. 
Additional citations: FORMOSA: Chuang 2722 (Kh). 


CALLICARPA FORMOSANA f. ANGUSTATA Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 312, 31h, & 
409 (1971) and 2: 852. 1971. 


CALLICARPA FORMOSANA var. CHINENSIS P'ei 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 

ber. 60 (2): 570. 1941; Moldenke, Fifth Summ. 1: 286, 10, & 5 

(1971) and 2: 852. 1971; Moldenke, Phytologia 21: 153. 1971. 
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CALLICARPA FORMOSANA var. GLABRESCENS Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 31) & 07 
(1971) and 2: 853. 1971; Moldenke, Phytologia 22: 198. 1971. 
Edafio encountered this plant in fruit in November. 
Additional citations: PHILIPPINE ISLANDS: Luzon: Edaffo s.n. 
(Herb. Philip. Bur. Sci. 78500] (Ba). Mindoro: M. Ramos s.n. 
[Herb. Philip. Bur. Sci. h6hh2] (Pd). ik. 


CALLICARPA FORMOSANA var. LONGIFOLIA Suzuki 
Additional bibliography: Moldenke, Fifth Summ. 1: 312 & 15 
(1971) and 2: 853. 1971; Moldenke, Phytologia 21: 38-—39. 1971. 


CALLICARPA FORMOSANA f. PARVIFOLIA Moldenke 

Additional bibliography: Moldenke, Fifth Summ. 1: 31) (1971) 
and 2: 853. 1971; Moldenke, Phytologia 21: 39. 1971. 

Additional citations: PHILIPPINE ISLANDS: Luzon: Ramos & Edafio 
sen. (Herb. Philip. Bur. Sci. 745] (Pd), s.n. [Herb. Philip. 
Bur. Sci. 5067] (Pd). 


CALLICARPA FULVA A. Rich. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres— 
ber. 60 (2): 570. 191; Moldenke, Fifth Summ. 1: 94, Ok, 08, 
09, & 418 (1971) and 2: 853. 19715; Moldenke, Phytologia 22: 198. 
1971; Leén & Alain, Fl. Cuba, imp. 2, 2: 305, 307, & 309. 197k. 


CALLICARPA FULVA var. GLABRESCENS Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 570. 1941; Moldenke, Fifth Summ. 1: 9 (1971) and 2: 
853. 1971; Moldenke, Phytologia 22: 198. 1971; Leén & Alain, Fl. 
Cuba, imp. 2, 2: 307. 197k. 


CALLICARPA FULVOHIRSUTA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 47 (2): 2h. 1927; Moldenke, Fifth Summ, 1: 321 & 09 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 22: 198. 1971. 

Material of this species has been misidentified and distributed 
in some herbaria as C, caudata Maxim. 

Additional citations: GREATER SUNDA ISLANDS: Sabah: Collector 
undetermined A.168 (K1--1708, Z). 


CALLICARPA FURFURACEA Ridl. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1070 (1932) and 54 (2): 747. 19343; Moldenke, Fifth 
Summ, 1: 304 (1971) and 2: 853. 19713 Moldenke, Phytologia 21: l6é. 
1971. 

The Samat bin Abdullah 58, distributed as C. furfuracea, appears 
to be something in the Urticaceae. 


[to be contimed] 


ANDREAEKOBRYUM MACROSPORUM, A NEW GENUS AND 
SPECIES OF MUSCI FROM 
NORTHERN ALASKA AND CANADA 


William Campbell Steere 
The New York Botanical Garden 
Bronx, New York 10458 


Barbara M. Murray 
University Museum, University of Alaska 
Fairbanks, Alaska 99701 


In the course of field work in Arctic Alaska, both 
authors have independently discovered an anomalous moss that 
differs strikingly from any known family, genus or species of 
Musci, although it falls within the general relationships of the 
Andreaeales. Also, two collections from northern Canada have 
been identified. 


Andreaeobryum macrosporum Steere et B. Murray, gen. et 
sp. nov. Plantae habitu toto Andreieis similes, subsimplices 


saepissime rigidulae adscendenti-erectae caespitosae fusco- 
olivaceae mox rufo-nigricantes vel nigrae. Caulis + elongatus, 
imo basi aphyllus, simplex vel bifurcatus. Folia conferta e basi 
ovato concavo lineari-lanceolata et subulata, secunda et falcato- 
secunda, solida costata laevia aterrima, cellulis minutis pachy- 
dermis seriatim dispositis, areolis superne anguloso-puncti- 
formibus, basi rectangulos efformantibus. Flores dioici, 
utriusque sexus terminales: masculi gemmiformes, antheridiis 5-8 
ovato-oblongis, pedicello longo suffultis, paraphysibus numerosis 
elongatis articulatis subclavatis; feminei solitarii, foliis 
perichaetialibus indistinctis, intimis minutissimis, archegoniis 
paucis. 


Fructus terminalis solitarius seta + elongata elevatus, 
pede decrescenti nec inflato. Capsula ovato-conica fuscescens, 
maturitate praeterita in valvulas 4, 6, vel 8 nigricantes 
fragiles apice demum liberas subclavatas dehiscens. Sporae 
majusculae. Calyptra ampla. 


Andreaeobryum macrosporum Steere et B. Murray, gen. et 
sp. nov. Plants relatively small, stiff, scattered among other 
mosses, mostly caespitose or growing closely together; clear 
green when young, becoming dark reddish brown and then jet black 
with age, not glossy, often with a conspicuous calcareous 
incrustation below. Stems thin, to 2--3 cm in length, without 
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central strand, thickly foliose above, but denuded of leaves 
below, often for the greater length of the stem, branching 
occasional, by innovations. 


Leaves falcate-secund, usually conspicuously so; 
1.0--1.7 mm long, 0.20--0.25 mm wide at base, narrowly lanceo- 
late, tapering from a broadened base to a narrowed, obtuse and 
thickened subula; largest in upper part of stem, becoming pro- 
gressively smaller downward, the lowest leaves ecostate, as wide 
as long, abruptly acuminate, ca. 0.3--0.4 mm long. Leaf base 
concave, yellowish, cells unistratose at very base, soon becoming 
bistratose upward, rounded quadrate to short rectangular, thick 
walled, 12--18 (28) p in diameter, not papillose; in more or less 
opaque upper half of leaf the cells multistratose, in four layers 
in cross section, somewhat smaller, quadrate or sometimes trans- 
versely elongated, 7--15 (18) p in diameter; in cross section of 
the upper leaf, the inner two of the four layers thicker walled, 
longer, and apparently representing the costa. Costa up to 
50--80 (100) m wide at leaf base, up to 1/4 or 1/3 the width of 
leaf base, on the ventral side flat and not sharply demarcated 
from the lamina at its edges, although the superficial costal 
cells are longer, rectangular to elongate rectangular but 
becoming shorter and similar to the laminal cells above, filling 
the narrower upper half of the leaf; on the dorsal side convex, 
its superficial cells similar to laminal cells. Leaf margin 
plane, entire, although occasionally appearing somewhat 
ecrenulate from the convexity of marginal cells; leaf apex entire, 
narrowly obtuse. 


Dioicous. Perichaetial leaves scarcely differentiated 
morphologically from the vegetative leaves but much smaller, 
multistratose, not visible without dissection of the terminal 
bud; innwemost perichaetial leaf hardly longer than the arche- 
gonium. Male plants somewhat smaller and more delicate than the 
female ones, otherwise identical; antheridia produced at the 
apex of the stem in a gemmiform bud that is oval, brownish 
yellow, easily visible, and consisting of numerous perigonial 
leaves; all perigonial leaves short, broadly ovate, apiculate, 
inner perigonial leaves unistratose, ecostate, but with 3--} 
rows of central unistratose cells that are longer and narrower 
than the others, otherwise similar; innermost perigonial leaf 
wider than long, very concave and clasping the antheridia within 
it; margins strongly crenulate, apiculus short and abrupt, acute 
Or obtuse, leaf unistratose except for the extreme apex, whose 
cells may be bistratose. Antheridia ellipsoidal, bright green 
even when apparently mature, 200--400 long, becoming reddish 
brown when empty, widest at the middle, stalked as in Andreaea, 
stalk 75--100 p long, 25--35 p in diameter, continuing to grow 
in diameter as the antheridium matures; body of antheridium 
easily detached from apex of stalk even before maturity; stalk in 
superficial view consisting of two rows of narrow, transversely 
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elongated cells. 


Sporophytes produced rather abundantly. Young capsule 
elongated-oval, tapering both to the apex and to the seta, com- 
pletely invested by the massive calyptra, intensely chlorophyllose, 
spores produced around a large dome-shaped columella which 
shrivels with age; spores apparently produced when capsule is 
still small, little-expanded and green, at a much earlier develop- 
mental stage than in the Bryales. Capsule becoming much broader 
as it matures, with a chestnut-brown to shining black upper 
conical part resting on a broad and paler base, which is suddenly 
contracted below to the apex of the massive seta, 0.6--1.0 (1.5) 
mm in length and 0.6--o0.7 (1.0) mm in diameter. Upper part of 
mature capsule at first smooth and then developing 4--8 ridges 
alternating with fluted depressions in which the slits for spore 
dispersal develop; the number of ridges thus determines the number 
of valves and of the longitudinally dehiscent slits between them; 
spore dispersal controlled simply by the hygroscopic opening and 
closing of the slits by swelling of the tissue of the valve when 
moist and its contraction as it dries; there is no shortening of 
the whole capsule when dry and elongation when wet, as in Andreaea. 
Dehiscent slits for dissemination of spores occur on conic upper 
half of capsule only, and extend nearly to the blunt apex. Cells 
of thickened capsule wall arranged in a zigzag fashion in cross 
section. Tissue of capsule much thickened, indurated and fragile, 
often cracking and breaking at capsule apex simply by structural 
failure of the apical tissue, thus freeing the upper end of each 
of the 4--8 segments or valves, which remain at their base to the 
rim of the bowl-shaped capsule bottom, thus sometimes forming a 
sort of corona of "teeth." Valves strongly hygroscopic and 
fragile after separation from each other, and sooner or later 
falling off, leaving behind only the persistent cyathiform capsule 
base and seta. Seta much thickened, massive, indurated, 0.2--0.4 
mm. in diameter, clearly flattened when dry, approximately 1.2-- 
1.5 (2.0) mm long; tapering bryoid foot not swollen, inserted up 
to 1.0 mm into the leafy apex of stem which is larger in diameter 
than the stem immediately below insertion. 


Spores very large, (52) 60--100 (122) p in diameter, by 
far the largest yet known for any member of the Andreaeales; 
rather variable in size, chlorophyllose, spherical to ovoid, with 
granular or warty patches on surface, somewhat fragile. Calyptra 
large, 0.9--1.5 mm long, covering the whole capsule and often 
persisting to its full maturity, light yellowish brown, campanu- 
late, becoming cucullate as it splits because of the widening of 
the capsule within it, its tissue thick and brittle; lacerate at 
base. 


The generic name was selected to reflect the bryoid 
relationships of an anomalous andreaeoid moss, and the specific 
epithet refers to the unusually large spores. 
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Type collection: U.S.A., ALASKA. Brooks Range, Franklin 
Mountains, Arctic National Wildlife Range; Lake peters, just NW 
of Mt. Chamberlain; valley at NE end of lake (Mt. Michelson 
Quadrangle, 69°20' N Lat., 145° W Long.). 1129 m altitude. On 
wet, overhanging cliff of Lisburne limestone, within and 
immediately adjacent to irrigated seepage area; forming almost 
pure cushions. 7 August 1974, Barbara M. Murray 6713 (NY, holo- 
type; isotype at ALA). Also known from 15 further collections 
from rather widely separated collections in the Brooks Range 
(Batten; Jordal; Murray ; Steere) and from single collections made 
in both the Yukon Territory, Canada (Vitt 6390), and the Northwest 
Territories, Canada (Scotter 2225). 


Andreaobryum macrosporum agrees with the Andreaeaceae 
and the Andreaeales in several respects, especially in the 
dehiscence of the capsule by longitudinal slits, the dome-shaped 
archesporium around the columella, and the stalked antheridia. 
However, it also differs so drastically in several unique charac- 
teristics, notably the presence of a well developed seta with a 
bryoid foot and the very large spores and persistent calyptrae, 
as well as the ecological preference for limestone, that a new 
family has to be established for it, and the classical definition 
of the order has to be emended for it. 


Andreaeobryaceae Steere, fam. nov., habitu plantarum 
gametophytarum cum Andreaealibus optime congruentes, sed charac-— 
teribus sporophytarum absimiles; capsula seta basi in pedem 
bryoideum decrescenti elevata, parte supre basin firmum persis- 
tentem conica, primum valvatim 4--8-partita demum decidua; 
calyptra magna indurata brunneo-luteola capsulam totam induenti, 
primum campanulata demum capsula accrescenti cucullata. 


Andreaeales Milde (1869, Ordo 14, as Andreaeaceae) emend. 
Steere Capsula ut in Sphagno parva, perichaetio immersa, aut in 
vaginula brevi primum exacte sessilis postea receptaculo in 
pseudopodium molle prolongato exserta, aut seta crassa solida 
elevata, pede tune more bryoideo sensim decrescenti. 


Further details, as well as illustrations, will be pub- 
lished later, covering the geographical distribution, special 
ecology, and phytogeographic and evolutionary significance of 
Andreaeobryum macrosporum, a "missing link" or unexpected 
transitional form between the widely differing orders, Bryales 
and Andreaeales. 


The authors express appreciation to Rupert C. Barneby 
of the New York Botanical Garden for his help with the Latin 
descriptions. 


TWO NEW SPECIES FROM THE CHIHUAHUAN DESERT 


Larry C. Higgins 


Department of Biology and Killgore Research Center 
West Texas State University, Canyon, Texas 79016 


Abstract. - Two new species of Boraginaceae are de- 
scribed from the Chihuahuan Desert in northern Mexico, 


Cynoglossum erectum, and Omphalodes chiangii. Each are 
described and compared with their closest relatives. 


Cynoglossum erectum Higgins sp. nov. 


Herba biennis erecta 4--6 dm alta; caule solitario 
villoso-tomentoso; folia basi oblanceolata ad oblonga, 
5--8 (-10) cm longa, 0.8--1.8 cm lata, villosa-tomentosa; 
petiolis 5--8 cm longis; folia caulina lanceolata ad 
oblonga, acuta, sessiles; racemi compluries ad multi, 
simplices vel raro rami, parce bracteati vel ebracteati, 
multi elongati in fructi; pedicelli 6--17 mm longi; 
sepals ovata-oblonga, obtusa, sub anthesi 3--5 mm longa 
sub fructibus 5--8 (-10) mm longa, strigosa; corolla 
azures vel alba, tubo 1.5--2 mm longo, limbo 5--6.5 mm 
lato, non nisi leviter excedens calycis; nuculae 5 mm 
longae, dorsum convexum, non marginatum; sulcus magnus; 
stylus curtus, subaequus ad nuculae. 


Biennial, villous-tomentose throughout; stem soli- 
tary, erect, 4--6 dm tall; lower leaves oblanceolate to 
oblong 5--8 (-10) cm long, 0.8--1.8 cm broad, villous- 
tomentose, the petioles 5--8 cm long; upper leaves 
lanceolate to oblong, acute, sessile or the upermost 
clasping; racemes several to many, simple or rarely 
branched, sparingly bracted or bractless, much elonga- 
ting in fruit; pedicels 6--17 mm long; calyx segments 
ovate-oblong, obtuse or rounded 5--8 (-10) mm long in 
fruit; corolla blue or white, the tube 1.5--2 mm long, 
the limb 5--6.5 mm broad, only slightly exceeding the 
calyx or sometimes included; nutlets ascending on the 
pyramidal gynobase, about 5 mm long, back convex, not 
margined, attached near the apical end by a large scar}; 
style short subequal or only slightly longer than 
nutlets. 


TYPE. Mexico: Zacatecas, 10 km west northwest of 
Tecolotes, on road to Coapa. Latitude 24°39'N longi- 
tude 102°02'W; altitude 1800 meters; 17 June 1972. F. 
Chiang, T. Wendt and M. C. Johnston 7890. Holotype 
deposited at (TEX). Isotype at (WTS). 

fe 
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Distribution. Apparently confined to northern 
Zacatecas and extreme southern Coahuila. Growing on 
fine textured or gravelly calcareous adobe, and as- 
sociated with Larrea, Flourensia, Prosopis, Artemisia 
and Yucca. Flowering from May to September. 


Specimens examined. Zacatecas: 7 mi NW of 
Tecolotes, 20.9) road miles wi. of Cedras, 2474R Neato. 
03'W, 5900 feet, 2 September 1971. James Henrickson 
635 6a) CLEX))s 10 km northwest of La Ventura. 1 km w. 
of Rancho Campamento Hildago. 18 June 1972. F. Chiang, 
Wo Weanclte gine Mig GA si@innsieem 72) 5il5 POS (blocs) \AKS))) - 


Cynoglossum erectum is apparently most closely 
Heliated) to (Cy officinale il. a more northerly Hangame 
species of the United States. The new species differs 
from €. officinale by its convex nutlets which lack 
the marginal ridge, longer calyces, and the longer 
more laxly flowered racemes. 


Omphalodes chiangii Higgins sp. nov. 


Herba perennis; caulis 2--5 dm longus, ascendens 
vel subprocumbens, glaber vel sparse puberulus; folia 
ambitu deltoidea vel cordata, apice acuta ad acuminata, 
basi cordata, 1--2 cm longa, 0.7--14 mm lata, unifor- 
miter et dense adpressa setosa et strigosa in super- 
ficiebus ambabus folii, venis non nisi leviter evi- 
dentibus subter; petioli 0.6--2 cm longi; pedicellis 
lateralis, 1--2 cm longils|s in fructis, flexuosiis’ efitsisy 
subtentis ad foliosis bracteis; calycis laciniae anguste 
lanceolatis, 2--3 mm longis sub anthesis, fructiferis 
accrescentibus 3--4 mm longis, strigosis; corolla alba, 
tubo ca. 2 mm longo, limbo 5--7 mm lato; nuculae 2--4, 
ca. 3 mm latae, depressae-pyramidalibus, orbicularis; 
nuculae ala valde incurvo ad formo integero umbilico. 


Short-lived perennial with decumbent or trailing 
nearly glabrous stems to 5 dm long; leaves deltoid- 
cordate, the apex acute to short acuminate, the base 
cordate, 1--2 em long, 0.7--14 mm broad, with short 
erect or decumbent hairs equally abundant on both 
surfaces, veins only slightly evident below; petioles 
0.6--2 cm long; pedicels lateral, 1--2 cm long in fruit, 
flexuous spreading, subtended by a leafy bract. Calyx 
lobes narrowly lanceolate, 2--3 mm long in anthesis, in 
fruit becoming 3--4 mm long, strigose hairy; corolla 
white, the tube about 2 mm long, the limb 5--7 mm 
broad; Nutlets 2--4, depressed pyramidal, orbicular, 
about 3 mm broad, wing of nutlets strongly incurved 
to form an entire umbilicus. 
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TYPE. Mexico: Coahuila, Canon de Centinela just 
south and southwest of pico de centinela, Sierra del 
Jardin. Latitude 29°04'--20°04'30"N longitude 102°46' 
--102°47'30"W altitude 1600-2225 meters. 31 July 1973. 
M. C. Johnston, T. Wendt, F. Chaing and D. Riskind 
11,975b Holotype deposited at (TEX). Isotype at (WTS). 


Distribution. Apparently confined to the type 
locality in the Sierra del Jardin. Growing on gravelly, 
grussy and sandy soils derived from igneous rocks. As- 
sociated with species of Quercus, Pinus, Pseudotsuga, 
Ceanothus and Cercocarpus. Flowering from June to 
August. 


Omphalodes chaingii is a rare and local species of 


northern Coahuila and known only from the type collec- 
tion which contained two sheets both with flowers and 
fruits well represented. It is easily separated from 
all other North American Omphalodes by the entire 
strongly incurved wing of the nutlets. The Pico de 
Centinela is near 29°8'N, 102°38'W. It is the northern 
end and the highest peak of the Sierra Maderas del 
Carmen, an igneous mass nearly 10,000 feet high with 
extensive fir, douglas-fir, and pine forests. 


The species is named in honor of Fernando Chiang- 
Cabrera, born March 31, 1943. He is an up and coming 
Mexican botanist who at the present time is working 
on the genus Lycium at the University of Texas, Austin. 


BOOK REVIEWS 


Alma L. Moldenke 


"CHROMOSOME NUMBERS OF FLOWERING PLANTS" edited by A. Fedorov, 
964 pp., Reprint by Otto Koeltz Science Publishers, N—62), 
Koenigstein, West Germany. 197). DM.220. 


"This [exceedingly valuable] reference book summarizing the 
results of 80 years' investigations of chromosome numbers contains 
eeeeeeinformation up to 1967...ee.efor 35,000 names of species be=- 
longing to 272 families and 669 genera" including about 1000 spe- 
cies indigenous to the U.S.S.R. that were investigated at the 
famous Komarov Botanical Institute and are initially reported 
herein. The first entry is "ACANTHACEAE Juss. Acanthus L. 
caroli-alexandri Hausskn. [2n] 56 Grant W.F. 1955" and the last 
is "ZYGOPHYLLACEAE R. Br. Zygophyllum L. waterlotii Maire [2n] 

20 Miége 1960b". 

This section is followed by "a bibliography comprising 7,000 
publications including 607 works of Russian authors. Full titles 
are given for all the works included in the bibliography." 

The original issue of this work appeared in 1969, possibly in 
small number, remained an item picked up in assorted worldwide 
scientific abstracting services, and took our family over two 
years to receive a purchased copy with the assistance of the fine 
staff of the Library of the New York Botanical Garden. 

Since this study is so carefully garnered, compiled, presented, 
authenticated, and is worldwide in scope, it is fortunate indeed 
that it is now more readily available to advanced students and 
researchers in genetics, plant breeding, ploidy studies, palyno- 
logy, evolutionary development, etc. 

A label pasted inside the front cover notes that the "Binder 
placed wrong name on spine (Fed e rov)" for Fedorov. 


"KNOW YOUR WOODS" by Albert Constantine, Jr. & Revised by Harry 
J. Hobbs, xvi & 360 pp., illus., Charles Scribner's Sons, 
Publishers, New York, N. Y. 10017. 1975. $10.00. 


Constantine's classic reference guide to trees, their woods, 
their veneers and much cultural and natural history information 
first appeared in 1959. For generations the author's family has 
been in the wood-working business. 

Part One — The Wonderful Story of Woods — has 15 chapters de- 
voted to such topics as: trees as living organisms, planting 
trees around the world, woods of the Bible, state trees, and 
little know behavior of trees. 

Part Two — Woods from Abura to Zebrano — is a valuable, il- 
lustrated, descriptive dictionary. "The teak trees has the largest 
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leaves of any tree". The 20 in. length is not an exaggeration; 
they are usually very large, but the compound leaves of many 
tropical palm trees would far surpass this length. 

Hobbs! revision virtually is a contimum. He is an editor and 
writer in the woodworking craft field, friend of the author, and 
appreciative user of "Know Your Woods". "I know of no other book 
with so many helpful photographs of wood grain, and I have ex- 
pounded this feature of the book by including many new closeups 
of woods.....added a large mumber of clues to help in identifying 
the woods we meet and the trees they come from, sections on new 
world-wide forestation programs, latest lumber and veneer mamfac- 
turing methods, and other related subjects of interest to anyone 
who would like to know more about the fascinating life-sequence 
of fine woods." 


"COLOR IN THE SKY: Flowering Trees in Our Landscape" by Edwin A. 
Menninger, 260 pp., illus., Horticultural Books, Inc., Stu- 
art, Florida 339. 1975. $1.95. 


Since "Florida as a whole has almost no showy-flowered native 
trees" its evergreen landscape back in 1922 became a challenge to 
the author and his wife who were familiar with and appreciative 
of the brilliant and varied colored blooms in spring, fruits in 
summer, and changing leaves in autumn of the northeastern part of 
the United States. 

Now more than a half century later Dr. Menninger has introduced 
so successfully over 200 kinds of tropical and subtropical attrac- 
tive trees that one chapter comprises an interestingly annotated, 
full, flowering calendar for tropical trees in Florida making 
possible each month an outdoor Flower Show on tree trunks for 
"color in the sky". 

It is definitely advantageous to have this information con- 
tained in this selected anthology of horticultural writing of over 
25 years in divers journals now assembled between the covers of 
a single book. The 211 exquisite black/white photographs and few 
full-page color plates enhance the text and reciprocally the text 
enhances them. 

This book serves much more than just Florida. 


"SHRUBS FOR YOUR GARDEN" by Peter Seabrook, 1)5 pp., illus., 
Charles Scribner's Sons, Inc., New York, N. Y. 10017. 1975. 
$8.95. 


Thumbing through this book produces delightful reactions to the 
attractive format, to the beautifully vivid and true color re- 
production, to the careful printing and to the effective flower- 
ing charts. Such satisfaction naturally leads to more thumbing 
and then critical reading that only reinforce the first fine im 
pressions. 
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The term "clerodendron" should be kept only as a common name 
in horticultural use or better gradually phased out of use. The 
correct orthography of the word now is Clerodendrum (as given on 
p. 110, but not on p. 45 or p. 145) and the recommended common 
name in English is "glorybower". 

The author is a leading horticulturist in England with an ex 
cellent background in theory, practice and the sharing of his 
learning with others through horticultural publications. He 
gives practical illustrated directions for planting and sugges— 
tions for garden arrangements for such special purposes as 
fragrance, ground cover, autumn coloration, winter flowering, 
fruits, steep banks, etc. The bulk of the book he devotes to an 
illustrated descriptive dictionary arranged alphabetically by 
gems for about 300 kinds of “easily grown woody perennial plants, 
ranging from 20 cm low shrubs to small trees [that] are available 
in a tremendous range of form, colour and fragrance. There are 
types to suit every situation, both formal garden layouts and 
natural settings. No patch of soil is either too large or too 
small." 


"THE PLANT ROOT AND ITS ENVIRONMENT" edited by E. W. Carson, xiii 
& 691 pp., illus., University Press of Virginia, Charlottes- 
ville, Virginia 22903. 197h. $12.50. 


Here are the published "proceedings of an institute sponsored 
by the Southern Regional Education Board, held at Virginia Poly= 
technic Institute and State University, July 5—16, 1971...being 
made available so that participants and other scientists in the 
region can use [them] to expand their programs of research and 
instruction." The 2) contributors represent a wide range of al=- 
lied research interests and geographical areas. Their reports 
are well presented, producing an excellent advanced text for 
horticultural, forestry and agricultural students as well as a 
reference source for biochemists, biophysicists, serious environ= 
mentalists, ecologists, etc. 

Each paper is substantiated by a well chosen bibliography. The 
first 9 chapters comprise PART I on Biological Aspects such as 
morphology, root—shoot relationships, ionic interactions and an= 
tagonisms between plants, pH effects, rhizospheres and mycorrhizae. 
The next 13 chapters comprise PART II on Physical and Chemical As- 
pects of the soil environment such as root behavior affected by 
soil structure, strength, temperature, air, water, electrolysis, 
chelation, and effects of specific chemicals on growth. 

Any study in a relatively new area serves best if it is 
thoroughly indexed. This one is far too limited to do the book 
deserved credit and to respect the reader's time limitations. 
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Lectotypes for Brown's Flora of Southeastern 
Polynesia 
Harold St. John 
(Bishop Museum, Honolulu, Hawaii, 96818, USA.) 


During 1921 and 1922 Forest Buffum Harkness 
Brown and his wife Elizabeth Dorothy Wuist Brown, 
in the interests of the Bishop Museum, made 
botanical explorations in southeastern Polynesia. 
Their main object was the Marquesas Islands and 
they spent 17 months there. Three weeks were spent 
viting 18 of the atolls in the Tuamotu Archi- 
pelago, and stops en rounte were also made in 
the Cook Islands and on Tahiti. 

Based on their own collections and on other 
specimens in the Bishop Museum, they produced 
their Flora of Southeastern Polynesia. It was 
issued by the Bishop Museum in three parts. 
Bulletin 89, by Elizabeth D. W. Brown and 
Forest B. H. Brown, published in 1931, dealt with 
the Pteridophyta. Bulletin 84 by F. B. H. 

Brown, published in 1931, covered the Monocoty- 
ledons. Bulletin 130, by F. B. H. Brown, 

published in 1935, included the Dicotyledons. 
Together they forma flora, the first such covering 
the Marquesas, the Austral Islands, Rapa, the 
Tuamotu Archipelago, Mangareva, Pitcairn, and 
Henderson Islands. 

Though the part dealing with the ferns has the 
two Browns as joint authors, the writer remembers 
that is was written almost wholly by Mrs. Brown, 
and all of the novelties in it are credited to 
her alone. In her bulletin there is only one 
ambiguity in typification, that in Lycopodium 
Henryanum which has two types. She also cooperat- 
ed in the study and in the writing of the other 
two parts, but insisted that her husband should 
be the sole author of them when published. 

The present article is a revision of the 
typification of the novelties published in the 
three bulletins. When treating an older species 
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or taxon, then the Browns invariably indicated a sort 
O£ a type. They called it the, reference type, (TE 
several, all were reference types. If describing a 
new species or taxon, they usually listed one or 
more collections as the type; and additional 
collections as reference types. Occasionally, 

as with Cyrtandra nukuhivensis; Serianthes myria- 
denia Planch., var. rurutensis F. Br.; Vaccinium 
rapae F. Br.; and Alyxia stellata (J. R. &. G. 
Forst.) R. & S., form magnacarpa F. Br., Brown 
listed a single collection, but called ita 
reference type. This causes no complication, as 

it is automatically the holotype. These reference 
types were the unique invention of the Browns, 

and they are not a part of any international 
system of plant nomenclature. In practice, any 
specimen that the Browns looked at and cited as 

of a particular species, they listed as a reference 
type. These have no legalstatus and no importance, 
being merely the specimens that they looked at. 

In the two bulletins by F. Brown, there are 
numerous ambiguities in typification. In the 
present article, the writer selects lectotypes 

for those species and varieties needing them; 

and in a few instances gives the reference to such 
a choice by some other botanist. 

iyobiL [sie 

p. 107. Lycopodium Henryanum E. Br. Two specim- 
ens were cited as types. The fertile and better 
one, Hivaoa, Brown 1,092, is here chosen as 
lectotype. 

Bull. 84: 

p.- 61-62. Pennisetum Simeonis F. Br.For this 
species no specimens were cited. No specimens of 
it labelled by Brown are in the Bishop Museum. 
Under the species, Brown published three named 
varieties, each with a description and a type 
specimen. It is deduced that he described the 
species as a group concept to include the three 
varieties. The wording of the specific descrip- 
tion is more general, and includes all, rather 
than coinciding with the description of any of 
the three varieties. The species is valid, but 
if correctly interpreted, one of the varieties 
should become var. Simeonis. The var. 
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intermedium F. Br. was based on the collection by 
Pere Simeon Delmas, from Nukuhiva. It is complete, 
having culms, leaves, and flowers. It is here 
chosen as the lectotype of the variety and the 
species. The variety now becomes var. Simeonis. 

p. 66. Cenchrus echinatus L., var. glabratus 
F. Br. It has several reference types, but in the 
Bishop Museum Nukuhiva, F. Brown 745 is marked 
type. It is here made the lectotype. DeLisle in 
his monograph of the genus reduces this variety 
to the synonymy of the species (Iowa State Journ. 
Bete. 37s, 2835) 1963)-. 

Bums 1350): 

p. 21-22. Peperomia rapensis F. Br.For this 
Brown cited two collections from Rapa and one 
From Rurutu, all called reference types. Of the 
two from Rapa, Quayle 344 is the best specimen 
and is fertile. Brown marked it type. It is here 
chosen as lectotype. 

p-. 29. Celtis paniculata Planch. var. rapensis 
F. Br. It was based on two collections from Rapa, 
Stokes 35 and 403. There are several sheets of 
each number. Stokes 35 is here chosen as the 
lectotype. 

p- 39. Ficus marquesensis F. Br. For this 
Brown cited Nukuhiva, Brown 420 as the type of 
the floral and wood descriptions. Brown 480 is a 
cotype, and there are several other reference 
types. Brown 420 from Nukuhiva, with branches and 
flowers, is here chosen as lectotype. This species 
was reduced by Corner to the synonymy of 
F..prolixa Forst. £..,, var. subcordata Corner, 
(see Gardens' Bull. 21: 10, 1965.). 

p. 54. Pipturus incanus (Bl.) Wedd., var. 
tuamotensis F. Br. Brown cites Jones 906, and 
2,186 as types. The no. 2,186 from Rangiroa is 
here made the lectotype. 

p. 66. Santalum hendersonense F. Br. No specimen 
was cited. A lectotype was designated, Henderson, 
Quayle (BISH), by St. John & Philipson (R. Soc. 
New Zealand, Bot. Trans. 1: 180, 1962). 

p- 139. Phyllanthus pacificus Muell., var. 
uahukensis F. Br. Two collections were cited as 
types: Uahuka, Quayle 1,781, and Hivaoa, Mumford 
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& Adamson 488. The latter, no. 488, is here chosen 
as lectotype. 

p- 142, 144. Glochidion marchionicum F. Br. 
This was based on Nukuhiva, Quayle 1,344, first 
type sheet, and Quayle 1,689, second type sheet. 
The latter, no. 1,689, is better material, and 
is here chosen as lectotype. 

Dp. p.. 55-157. Elex marquesensis PF. Bx. He cited 
four collections. The first two, Quayle 1,308, 
and 1,259 he called types. In the Bishop Museum 
Brown marked 1,308 as type, while 1,259 was 
marked as fruit type. No. 1,308 is flowering and 
more ample, and is here chosen as lectotype. 

p. 175-176. Hibiscus itiiiacecus) Ln, (var. Ssteriiis 
F. Br. Brown cited no specimens of this. However, 
he deposited several numbers of it. The following 
one he marked type: Fatuhiva, Omoa, Brown 908. 
This one is here chosen as lectotype. 

p- 199. Metrosideros collina (J. R. & G. Forst.) 
Gray, var. nukuhivensis F. Br., based on Quayle 
nos. 1,254, and 1,263, type sheets. Both sheets 
have herbage and flowers, but 1,263 was marked 
type, and 1,254 as second type. The latter, no. 
1,254 is a much better specimen, so it is here 
chosen as the lectotype. 

p. 199-200. var. toviana. F. Br. It was based on 
Nukuhiva, Brown 474, and Quayle 1,262. Brown 474 
was marked type. It is a good flowering specimen, 
so it is here made the lectotype. 

p. 207. Cheirodendron marguesense F. Br. 

Brown cited two types, Brown 878, and Quayle 
1,334. The latter, no. 1,334, is abundant and more 
mature, so it is here chosen as lectotype. 

p. 209. Reynoldsia marchionensis F. Br. It was 
based on the #ggeF types, Hivaoa, Brown 871, and 
Fatuhiva, Brown 893. In the herbarium he marked 
871 as type, and 893 as type second sheet. The 
two are equally good specimens, but no 871 is 
chosen as lectotype. 

p. 214. Lautea Collenettei (Riley) F. Br. comb. 
nov. Synonym, Lautea Stokesiana F. Br., B. P. 
ial iaYoys) IWABISIS 5 bE, SR (5 ILS Pas}5 “Elietel Webs 
primaeva F. Br., B. P. Bishop Mus., Bull. 130: 
214, 1935. Brown cited neither type nor specimens 
for his L. Stokesiana, as he was evidently using 
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the aggregate concept of a species with varieties. 
page 7, under his var. primaeva, he cited Stokes 
367, Rapa, Bishop Museum, "type of the genus." 
Hence, var. primaeva was the typical variety, 

and it must now be called var. Collenettei. 

As Brown indicated (1928: 8), the holotype of 

War? denticulata {F. Br.) FF. Br. is ‘Rapa, A. M. 
Stokes 37 (BISH). The holotype of var. integri- 
folia (F. Br.) F. Br. is Rapa, Stokes 348 (BISH). 

p. 214.) Lautea serrata F..Br., BoP. Bishop 
Mus., Bull. 52: 8, 1928, has the holotype, Rapa, 
Stokes 57 (BISH). 

p. 216-217. Vaccinium rapae F. Br. He listed 
Stokes 83 as the reference type, but as it is the 
Only one listed, it is a holotype. 

p- 218. Styphelia Tameiameiae (Cham.) Mtlller, 
form marquesensis F. Br. He cited only Nukuhiva, 
Brown 533A as a reference type, so it isa 
holotype. Sleumer reduced it to the species in 
Blumea 12: 161, 1963. 

p- 219-220. Rapanea = Myrsine. Brown's several 
taxa have been typified by Fosberg & Sachet, in 
Smithsonian Contrib. Bot. 21: 4-10, 1975. 

p. 230. Alyxia stellata (J.' R. & G.' Forst.) 

R. & S., form margquesensis F. Br. This was based 
on four collections, all called reference types. 
One of them, F. Brown 932, has been removed and 
made the holotype of var. fatuhivensis Fosb. & 
Sachet, in Micronesica 10: 254, 1974. They made 
a valid new taxon, bu alot mention the need of 
a lectotype for the older one. Of the three 
ramaining specimens, Quayle, 721, from Uahuka, 
Nov. 9, 1922 (BISH), is the best specimen, with 
ample herbage and with fruit. It is here chosen 
as lectotype. 

p-. 231. forma rapensis F. Br. This was based 
upon four reference types, and it needs a 
lectotype. However, the specimens are out on 
loan to Fosberg, who may make a lectotype. 

p. 299. Plectronia kohenua F. Br., var. typica 
F. Br. This was based on three collections, all 
published as types of floral characters. These 
three specimens were all marked type by Brown. 
No. 898, Nukuhiva, is a good flowering collection, 
present as three sheets. One of them is here 
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chosen as the lectotype. This species was reduced 
to the synonymy of Canthium odoratum (Forst. f.) 
Seem. by Fosberg (Bishop Mus., Occas. Papers 13: 
2555.41.93) ve 

p. 305. Ixora Stokesii F. Br. This species 
was accepted by Fosberg (Bishop Mus., Occas. 
Papers 13: 274, 1937). It was based upon two 
collections which Brown called the types. The 
specimen, Stokes 320, from Maitua, Rapa, is the 
better and more complete specimen. It is here 
chosen as the lectotype. 

p. 323-325. Cyrtandeoidea Jonesii F. Br. 

This was accepted in the Campanulaceae with 

some doubt by E.Wimmer (Pflanzenreich IV, 

276b: 104, fig... 26, 1957). Then, Burtt, (Ra,Bot. 
Gard. Edinb., Notes 28: 217-218, 1968) trans- 
ferred the genus to the Gesneriaceae. G. W. 
Gillett made it Cyrtandra jonesii (F. Br.) 
Gillere (Undw. Caditog) Bubis.) Bobas66s S55<or, 
fig. 9, 1973). It has regular flowers with 

4-5 fertile stamens, bu so, he says, does 

C. todaiensis of the Caroline Islands. The 
writer inclines to jagree with Burtt's 

placement. The speces was based upon two collec- 
tions, both called types. The better specimen is 
Jones 1,712 from Uahuka (BISH). It is here 
chosen as the lectotype. 

p. 359. Campylotheca uapensis F. Br. This 
was transferred and made Bidens uapensis 
(F. Br.) Sherff (Field Mus., Bot. Ser. 16: 115, 
1937. This was based by Brown upon two collections 
which he called the types. Sherff (p. 115) 
listed Quayle 1,149 as the type, or as we would 
now say the lectotype. 

Dp; 366), 366. BPitchia napensisp Fi. ~Bre 5 Vai 
typica F. Br. This was based on Stokes 25, first 
sheet, and Stokes 387, second type sheet. Carl- 
quist in his monograph (Univ. Calif., Publ. Bot. 
29: 62, 1957) merely repeats this statement. 
Both specimens are sterile, but of equal value. 
Stokes 25, Orangi, Rapa, is here chosen as 
lectotype. 


The Status of Jacquemontia sandwicensis 
(Convolvulaceae) 
Hawaiian Plant Studies 57 
by Harold St. John 


(Bishop Museum, Honolulu, Hawaii 
96818, USA) 


Jacquemontia sandwicensis Gray is a charming 
plant, common just above the Hawaiian beaches or 


rocky shores. It has trailing stems bearing 
downy leaves and cute little bell-like, pale blue 
flowers. 

It has regularly been accepted as a distinct 
and endemic Hawaiian species. Now there is a new 
classification by Robertson (1974: 510-512, figs. 
4, 11), which is an expanded portion of his 
doctoral thesis. He reclassifies the Hawaiian plant 
as J. ovalifolia (Choisy) Hallier f., subsp. 
sandwicensis (Gray) Robertson, and agrees that it 
is endemic to Hawaii, "where it is both ubiquitous 
and common" (1974: 505). It is definitely common 
along the coasts, and it occurs inland and upland, 
even to 1,500 or 1,800 feet altitude in dry lee- 
ward areas. However, it is not ubiquitous, not 
being found in the upland wet areas, forests, 

Or in the subalpine regions, and it does not 
occur on any of the high mountains, such as Mauna 
Kea, at 13,784 feet altitude. 

His subsp. ovalifolia occurs only in coastal 
and interior tropical Africa and Madagascar. 

It has but sparse pubescence, mostly on young 
shoots; blades chartaceous, elliptic, obtuse, 

(or retuse); petioles 3-30 mm long; inflorescences 
shorter than the leaves; corollas 8-9 mm long; 
capsules 4-5 mm in diameter. This subspecies is 
the most similar one to the Hawaiian one. 

His subsp. obcordata (Millsp.) Robertson, of 
coastal and interior Mexico and the West Indies, 
on the saline shores or marshes, is more distantly 
related. It has the blades usually 7-20 mm long 
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(rarely to 40.3 mm); petioles 5-12 mm long; blades 
elliptic to subcircular, retuse to obcordate; inflom 
escences mostly shorter than the leaves; corollas 
7-10 mm long, capsules 4-5 mm in diameter. 

The Hawaiian subsp. sandwicensis (Gray) Rob- 
ertson is a common marine littoral plant, but also 
occurs inland and upland to 1,500 feet altitude. 
It is found on both the windward and the leeward 
sides of the islands. Its young shoots are hairy, 
usually densely pilose, but in the commonest 
variety the blades are early glabrate; blades to 
6 cm long, chartaceous to fleshy, broadly elliptic 
to suborbicular, retuse or obcordate; petioles 
5-23 mm long; inflorescences from exceeding to 
twice as long as the leaves; corollas 12-14 mm 
long; capsules 5-6 mm in diameter. 

The Hawaiian plant has several clear differences 
that are judged to be of specific value. There is 
no evident, convincing reason to classify it as 
a variant of an African species; and the Subsp. 
obcordata of the West Indies and eastern Mexico 
is morphologically even more unlike the Hawaiian 
one. In conclusion, the Hawaiian plant is here 
reestablished as a local, endemic species, 

J. sandwicensis Gray. 

The Jacquemontia is one of the conspicuous 
maritime littoral plants on all the main Hawaiian 
Islands (including Niihau and Molokini, which were 
not listed by Robertson). Unlike most of the other 
Hawaiian littoral plants, it is not a strict 
halophyte. On Niihau, it is common on the shores, 
and is found throughout, right to the top of the 
mountain at 1,281 feet altitude. On Oahu, it was 
formerly found in Manoa, Kaimuki, and Kalihi. 

On Lanai it grows inland to 1,500 feet altitude. 
On Hawaii near Kawaihae to 1,500 feet altitude. 
The var. tomentosa with permanently canescent 
nerbage, occurs near sea level on Oahu, Molokai, 
and Lanai, and at Kawaihae, Hawaii, at from 800 
to 1,800) feet, alles tude. 

Variability in the hairy vesture of J. sand- 
wicensis has been noted and classified by Choisy in 
1834, and 1845, by Hillebrand in 1888, and by 
Degener and Degener in 1956. Choisy named two 
pubescent varieties; and the Degeners a forma 
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with white canescent herbage, in addition to the 
species and variety in the sense of Hillebrand. 

Robertson (1974: 511) discusses the variability 
of the pubescence, and concludes, "I do not recog- 
nize any infrasubspecific taxa." That is one 
solution of the problem. 

The present investigator finds three recogniz- 
able groups, based on pubescence, and arrives at 
a different solution. 

Early collectors in Hawaii, Nelson, Chamisso, 
and Macrae, collected this common littoral plant, 
but the first one to publish a discussion of it 
was Charles Gaudichaud. His ship the Uranie 
visited Hawaii in 1819, and Gaudichaud collected 
briefly, but vigorously, on Hawaii, Maui, and 
Oahu. In his description of the vegetational 
zones on the islands (1827: 92-93), he commented 
as follosw: "De ce nombre est le convolvulus 
ovalifolius EE Jacquemontia EEE re=- 
marquable par ses variétés, qui, selon [es lieux, 
et souvent dans le méme , alternativement glabres, 
pubescentes, velues ou fortement tomenteuses, 
meme drapees; en raison de ses états divers, 
cette plante porte les noms de maripa, mouroukoa, 
kouaourou et tatou-af-9la." This last vernacular 
name was misspelled in print, for on the original 
label in Gaudichaud's hand in the Geneva herbarium, 
it is clearly tatou-at-@ata. 

How extended Gaudichaud's field observations on 
Jacquemontia were, is not now known. 

From his discussion, it is seen that he recognized 

plants that were glabrous, and others with five 

different types of pubescence. His collections 

are conserved in the Paris and the Geneva herbaria. 

Bach has but two kinds of Jacquemontia, first the 

var. sandwicensis (Ipomoea ovalifolia, var pubes- 

cens), and second the var. tomentosa (1. ovalifolia, 

var. tomentosa), If he once had those four other 

pubescent variations, he left no documentation 

of them. 

Key to Varieties 
A. Young shoots pilose, the hairs stellate, appres- 
sed or spreading, 
B. Foliage glabrate. J. sandwicensis, var. 

sandwicensis. 
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B. Foliage persistently hairy. var. tomentosa. 
A. Young shoots glabrous; leaves glabrous. 
var. laevis. 


Jacquemontia sandwicensis Gray, var. sandwicensis, 
Am. Acad. AGes. SCi.,., Proc. 5%, S30.4.5(1s860-6e) 
= 1862. 
J. Oovalifolia (Choisy) Hallier f., subsp. 
sandwicensis (Gray) Robertson, Mo. Bot. Gard., 
Nabe Molle SilOs, sestesy By Alea aS 
TpoOmMOcan Oval Lola, Choisy. DC. | PrOdia-, 19): 
357, 1845, as to Hawaiian plants only. 
‘live ovalifolia 8 var. pubescens Choisy, DC., 
puofohas “OR Seis alse 
Description: Herbage at first densely pilose, 
the hairs appressed or spreading; blades becoming 
glabrate, elliptic to orbicular, retuse, charnta= 
ceous to thick and somewhat fleshy, 1.5-6 cm 
long; inflorescences from exceeding to twice as 
long as the leaves; corolla 12-14 mm long; capsules 
5-6 mm in diameter. 
Holotype: Sandwich Islands, United States 
South Pacific Exploring Expedition under Captain 
Charles Wilkes (US). 
Hawaiian Islands, Kauai, Niihau, Lehua, Oahu, 
Molokai, Maui, Molokini, Lanai, and Hawaii. It 
is an abundant littoral species, but on certain 
dry, leeward slopes it ascends to 1,500 feet 
altitude. 


Var. tomentosa Hbd., Fl. Haw. Is. 318, 1888; 
Degener & Degener, Fl. Haw. fam. 307, 
10/26/56. 

var. tomentosa (Choisy) Hbd., forma Hosakae 
Deg. & Deg., (as Hosakai), Fl. Haw. fam. 
307, 10/26/56. 
Jacquemontia ovalifolia (Choisy) Hallier f., 
subsp. sSsandwicensis sensu Robertson, in 
Dane. MO-n sO nGarcd. mw Anna Ose 504, maticis 
4, 1974. 
Original Diagnosis: "The whole plant, includ- 
ing the inflorescence, clothed with a thick and 

soft fulvous tomentum. Leaves thick fleshy. Pedunc- 

les longer than the leaves. Calyx and corolla 

larger than in a. Southern shore of Molokai." 
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Holotype: Hawaiian Islands, southern shore of 
Molokai. Doubtless this was a Hillebrand collec- 
tion, placed in Berlin, now destroyed. 

Neotype: Hawaiian Islands, Molokai Island, 
Moomomi beach, March? 1911? J. F. Rock (BISH). 
Neotype here designated. 

Distribution: Oahu, Molokai, Maui, Lanai, 
Molokini, Kahoolawe, and Hawaii. 

Degener cites this variety as published by 
(Choisy) Hilleb., and as basionym gives Ipomoea 
ovalifolia, var. Y tomentosa Choisy. This 
parenthetical authority sounds logical, but 
Hillebrand in publishing his var. tomentosa 
gave no basionym. Instead, under the species 
J. sandwicensis Gray, he cited as synonyms 
Tasovalifolia, vars. & Choisy. The var. 

Y tomentosa Choisy was based solely on the type, 
ins. Sandwich, Gaudichaud, so it is a synonym 
of the species, but not the basionym of 

J. Sandwicensis, var. tomentosa Hbd. 

J. Ssandwicensis, var. tomentosa, forma 
Hosakae (as HoSakai) Degener & Degener, Fl. 
Haw., fam. 307, 10/26/56, was based on Hawaii, 
Kawaihae, Hosaka 2,024 (BISH). Its diagnosis was 
"A var. indumento canescente differt." This was 
described as being canescent, in contrast with var. 
tomentosa, forma tomentosa, with castaneous 
hairs. In the herbarium there is no detectable 
difference between plants with brownish rather 
than grayish hairs, but the character is fugitive. 
Until further justification is found, the forma 
Hosakae may well stay as a forma dubia. 


Var. laevis var. nov. 

Diagnosis Holotypi: Novellis glabris, planta 
glabra est. 

Diagnosis of Holotype: Young shoots and whole 
plant glabrous. 

Holotypus: Hawaiian Islands, west Maui Island, 
Olowalu, along rocky beaches in company with 
Desmanthus & Waltheria, at sea level, flowers 
pale blue, 6 April 1972, Kenneth Nagata 989 
(BISH). 
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NOTES ON BROMELIACEAE, XXXVIIT 


Lyman B. Snith and Robert W. Read 


During January 1975 the junior author, and Dr. Gilbert 
Daniels of the Hunt Institute for Botanical Documentation, spent 
several weeks collecting in Bahia, Brazil. The trip was planned 
in an attempt to observe Hohenbergia in its natural condition 
and collect representative specimens. Accordingly it was routed 
through several distinctive ecological zones, including wet 
coastal forest, transitional interior forest, and dry-upland or 
plan-alto. As a result a number of interesting bromeliads was 
seen and collected along the way. 

Although several collectors had been in the same general 
area of Bahia in times past it would appear that because some 
bromeliads are often sharply toothed and formidable plants, many 
were avoided. Surmounting this obstacle several new species 
were collected by Drs. Read and Daniels in 1975. Several species 
found on the trip were previously known only from the original 
collection such as Hohenbergia disjuncta collected by Mulford 
and Racine Foster on their first trip to Brazil in 1939. 

Grateful appreciation is acknowledged for the guidance and 
assistance graciously provided by Drs. Alvim and da Vinha of 
CEPEC at Itabuna, Bahia. The use of their vehicle and able 
assistants made the undertaking very much more successful than 
would otherwise have been possible. It should also be noted 
that the diverse and extraordinary living collection at the 
home of Sr. Roberto Burle-Marx near Rio de Janeiro also yielded 
several new species and several distinctive new forms of 
bromeliads. The latter will be published at a later date. 


PITCAIRNIOLDEAE 
(Enumeration of Flora Neotropica, Monograph 14. 1974) 


1. PUYA 


38a. P. EXUTA L. B. Smith & R. W. Read, sp. nov. AP. 
bicolor Mez, cui maxime affinis, omnibus partibus minoribus, 
inflorescentiae indumento grossiore manifeste stellato mox 
deciduo, bracteis primariis suborbicularibus differt. 

PLANT flowering over 7 dm high. LEAVES to 53 cm long; 
sheaths suborbicular, 5 cm long, serrulate at apex; blades 20- 
25 mm wide, covered on both sides with appressed cinereous 
scales but soon glabrous above, laxly serrate with slender 
curved red-brown spines 5 mm long. SCAPE slender, soon 
glabrous; scape-bracts lax, broadly ovate, ca. 1 cm long, the 
lower ones with long linear sparsely serrate blades. 
INFLORESCENCE laxly bipinnate, subcylindric, to 38 cm long, 
bearing stellate red-brown trichomes but nearly glabrous by 
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anthesis; primary bracts like the upper scape-bracts, sparsely 
serrulate; branches subspreading, ca. 3 cm long, sublaxly few- 
flowered, much exceeding the primary bracts. FLORAL BRACTS 
suborbicular, apiculate, entire, to 8 mm long, equaling or 
exceeding the pedicels at anthesis (paratype); flowers down- 
wardly secund; pedicels slenderly clavate, elongating to 13 mm 
in fruit. SEPALS subsymmetric, elliptic-oblong, rounded, 
cucullate, 17 mm long, ecarinate; petals twisted together after 
anthesis. CAPSULE subglobose, 13 mm long. Pl. I, fig. A: Base 
of leaf; fig. B: Branch of inflorescence; fig. C: Sepal. 

COLOMBIA: BOYACA: Common on dry rocky subparamo, with 
grasses, Espeletia pleiochasia var. socotana, Hypericum and 
Paepalanthus, Socha-Los Pinos, km 41, Filo del Alto 2 km north 
of Las Pilas, 4 km east northeast of Socha, 2970 m alt, 22 May 
1973, Cleef 9873 (COL, holotype); same, 9873A (COL, paratype). 

Puya exuta keys to the vicinity of P. bicolor Mez in Smith's 
The Bromeliaceae of Colombia (Contr. Wo Sc Weken’ eI SiS) Tc 
1957) but does not in Smith & Downs, Flora Neotropica (Monograph 
no. 14: 67. 1974) because of its glabrescent inflorescence. ‘The 
narrow endemism of most species of Puya would indicate that the 
secund flowers are a more important character and the position 
next to P. bicolor the correct one. 

Tia. P. CLEEFII L. B. Smith & R. W. Read, sp. nov. AP. 
grantii L. B. Smith, cui valde affinis, scapi bracteis omnibus 
imbricatis, bracteis florigeris tenuiter coriaceis haud rugosis, 
sepalis minoribus tenuioribus differt. 

PLANT flowering to 44 cm high. LEAVES numerous, rosulate, 
to 26 em long; sheaths ample, 3 cm long, glabrous; blades 10 mm 
wide, glabrous above, covered beneath with subappressed cinereous 
scales, glabrous above, laxly serrate with pale slender ascending 
2.5 mm long spines. Scape erect, 4 mm thick at apex, finely 
white-flocculose, soon glabrous; scape-bracts imbricate, the 
lowest foliaceous, the upper broadly ovate, apiculate, blackish 
and subchartaceous when dry, glabrous, subchartaceous, obscurely 
serrulate near apex, not at all rugose. INFLORESCENCE erect, 
simple, to 18 cm long, lax, finely white-flocculose, almost 
completely glabrous at anthesis. FLORAL BRACTS like the upper 
scape-bracts, the lower ones equaling the sepals; flowers 
spreading to reflexed; pedicels slender, to 10 mm long. SEPALS 
lance-oblong, acute, 24 mm long, subchartaceous; petals bright 
green (! Cleef), twisted together after anthesis. Pl. I, fig. 
D: Leaf; fig. EH: Flower and bract; fig. F: Sepal. 

COLOMBIA: BOYACA: Very common in crevices of cliffs, 
associated with Masdevallia and Scaphosepalum, subparamo of 
Paramo Céncavo, Sierra Nevada del Cocuy, 3700 m alt, 6 June 
1973, Cleef 10020 (US, type; COL, U, isotypes). 

82b. P. NITIDA Mez var. GLABRIOR L. B. Smith & R. W. Read, 
var. nov. A var. nitida inflorescentiae indumento laxo mox 
deciduo differt. 

Inflorescence laxly vestite at anthesis, becoming nearly 
glabrous in fruit. 

COLOMBIA: BOYACA: Subparamo on dry rocky slope in thicket 
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of Arcytophyllum nitidum and Gaylussacia buxifolia associated 
with Espeletia glandulosa, Paepalanthus and Cladonia spp., 
Paramo de Guina, Santa Rosita, 3300 m alt, 5 May 1973, Cleef 
9740 (COL, holotype; U). 

The character of indument used by Snith in The Bromeliaceae 
of Colombia (Contr. U. S. Nat. Herb. 33: 7. 1957) although 
striking between extremes is proving to be inefficient in a 
number of cases such as the above. It would have been better 
to have made the final primary distinction for P. nitida on its 
ample firm floral bracts. 

137b. P. TRIANAE Baker var. AMPLIOR L. B. Smith & R. W. 
Read, var. nov. A var. trianae inflorescentia latiore, bracteis 
florigeris amplioribus differt. 

INFLORESCENCE 8-10 cm wide. FLORAL BRACTS nearly glabrous 
above, the reflexed blade to 6 cm long and 4 em wide. 

COLOMBIA: BOYACA: On damp rocky soil, cerro 1 km east 
southeast of Laguna Agua Clara, Serrania Pena Negra, northwest 
to north of Duitama, Pdramo de La Rusia, 3970 m alt, 18 Dec 
1972, Cleef 7430 (US, type; COL, U, isotypes); paramo with 
Calamagrostis and Espeletia, southeast Side of Cerro Pan 
d*Azucar, high massif north of Belen, Municfpio Tutasa, 4100 m 
alt, 7 May 1973, Cleef 9818 (COL, U, US). 

In var. trianae the inflorescence is about 6 cm wide and the 
floral bracts about 4 cm long with considerable indument above. 
However, there is too much intergrading to indicate a higher 
category of distinction. 

146a. P. DICHROA L. B. Smith & R. W. Read, sp. nov. AP. 
venezuelana L. B. Smith, cui valde affinis, scapi bracteis 
subchartaceas, bicoloratis differt. 

PLANT flowering over 4 dm high. LEAVES to 2 dm long; 
sheaths suborbicular, 4 om long, glabrous, entire or serrulate 
toward apex; blades 20 mm wide, glabrous above, covered beneath 
with appressed cinereous scales, laxly serrate with spreading 
slender brown 2-3 mm long spines. SCAPE erect, slender, 
sparsely white-villous; scape-bracts erect, imbricate, sub- 
orbicular, subchartaceous, black and opaque when dry, the lower 
ones foliaceous-laminate, the upper apiculate and gray (probably 
green in life) toward apex. INFLORESCENCE nutant, simple, 
strobilate, ellipsoid, 10 cm long, 6 cm in diameter, very 
sparsely white-villous. FLORAL BRACTS like the upper scape- 
bracts, 3 cm long, exceeding the sepals; pedicels slenderly 
cylindric, 6 m long. SEPALS lanceolate, obtuse, 17 mm long, 
thin; petals ca. 4 cm long, dark blue (! Cleef); stamens 
included. Pl. I, fig. G: Leaf; fig. H: Flower; fig. I: Sepal. 

COLOMBIA: BOYACA: Open rocky ground much exposed to wind 
and rain, Paramo de Pisva, Loma El Bizcocho, Morros de San 
Gabriel, ca. 2 km south southwest of Laguna Batanera, 3750 m 
alt, 18 June 1972, Cleef 4677 (COL, photo US). 


8. PITCAIRNIA 


10la. P. STOLONIFERA L. B. Smith & R. W. Read, sp. nov. 
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A P. violascente L. B. Smith, cui verisimiliter affinis, petalis 
rubris, pedicellis subduplo brevioribus, stolonibus auctis 
differt. 

PLANT stemless but long-stoloniferous, flowering 55 cm high. 
LEAVES polymorphic, the outermost with small orbicular dark 
ecastaneous sheaths and short spiniform pectinate-serrate blades, 
grading upward into larger entire bladeless elliptic sheaths, 
the innermost functional, over 3 dm long; blades deciduous, 
linear, attenuate toward base and apex but not petiolate, to 
20 mm wide, entire, soon glabrous. SCAPE erect, slender, soon 
glabrous; scape-bracts erect, longer than the internodes, the 
lower foliaceous, the upper lance-ovate, filiform-attenuate. 
INFLORESCENCE simple, laxly few-flowered, nearly glabrous at 
anthesis. FLORAL BRACTS broadly ovate, acuminate, exceeding the 
slender 10 mm long pedicels. SEPALS narrowly lanceolate, acute, 
32 mm long, carinate with keels decurrent on the ovary; petals 
linear, broadly acute, naked, red; stamens included; ovary 2/3 
superior; ovules caudate. Pl. I, fig. J: Flower and bract; 
fig. K: Sepal. 

PERU: AMAZONAS: Pongara: Yambrasbamba: Epiphytic in 
second growth, km 62, above Buenos Aires, across Rio Chiriaco 
from Yambrasbamba, 1860-2000 m alt, March 1967, S. Tillett 
673-275 (US, holotype; GH, eTETOS Ie 


BROMELIOIDEAE 
AECHMEA 


AE. STROBILINA (Beurling) L. B. Smith & R. W. Read, comb. nov. 
Bromelia strobilina Beurling, Svensk. Vet. Akad. Handl. for 1854: 
THOS EOS 

PLANT flowering ca. 4 dm high. LEAVES at least 4 dm long; 
sheaths unknown; blades ligulate, 5-7 cm wide, subdensely serrate 
with spreading to ascending, subulate, black, lustrous, 4-6 mm 
long spines. SCAPE straight or nearly so, {7 mm thick at least; 
scape-bracts tubular-imbricate, lanceolate, attenuate, entire. 
INFLORESCENCE densely bipinnate from 8-9 spikes; primary bracts 
like the scape-bracts, shorter than the spikes and the upper 
ones greatly reduced; spikes subsessile, lanceolate, acute, 
strongly complanate, 7-10 em long, 25-30 mm wide. FLORAL BRACTS 
distichous, densely imbricate and completely concealing the 
angled rhachis, broadly ovate, acute, ca. 25 mm long, covering 
the sepals, carinate, coriaceous, smooth, lustrous; flowers 
sessile. SEPALS asymmetric, oblong, mucronulate, 15 mm long. 

Pre ©, tice Ws wheat-apexs) M.. spike Ni: ) Hillower, 

PANAMA: COLON: "In rupibus marinis," Porto Bello, 1826, 
Billberg s n (S, holotype). 

Aechmea, strobilina is very closely related to Ae. dactylina 
Baker, differing chiefly in its broader spikes and much larger 
floral bracts and flowers. 


AE. (Purpurospadix) DIGITATA L. B. Smith & R. W. Read, 
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sp. nov. A Ae. conifera L. B. Smith, cui affinis, inflorescentia 
digitata, bracteis florigeris haud angulatis, sepalis multo 
minoribus differt. 

PLANT flowering over 6 dm high. LEAVES to 2 m long, rigid; 
sheaths narrowly ovate, scarcely distinct from the blades, ca. 
15 cm long, entire, dark castaneous, covered with appressed brown 
scales; blades ligulate, narrowly acute to a stout spine, 10 cm 
wide, covered with a membrane of whitish scales, subdensely 
serrate with curved dark spines 5 mm long. SCAPE erect, stout, 
laxly brown-lepidote; scape-bracts densely imbricate, the lower 
subfoliaceous, the upper with greatly reduced blades but still 
green and serrulate toward apex. INFLORESCENCE digitate from 2- 
3 spikes; spikes sessile, strobilate, cylindric, to 32 cm long, 
6 cm thick. FLORAL BRACTS suborbicular, apiculate, 4 cm long, 
entire, densely pale-lepidote but glabrous and punctulate by 
anthesis, orange-yellow turning brown to black, the apex diver- 
gent; flowers sessile, strongly complanate, broadly bialate, 

43 mm long without the petals. SEPALS subtriangular, attenuate, 
pungent, 20 mm long, slightly exserted, punctulate, drying 
yellow brown, the posterior broadly carinate, the anterior flat, 
ecarinate; petals white at anthesis, naked (2)5 epigynous tube 
large. FRUIT much thickened from ovary. 

BRAZIL: BAHIA: Epiphytic, low on trees, deciduous forest, 
with xeric Cryptanthus, Neoregelia wilsonii, 15.6 miles from 
Itape on road to Itaju da Colonia, 16 Jan 1975, Read & Daniels 
3426 (US, type). 


DISTEGANTHUS Lem. Fl. Serres 3: pl. 227. 1847. Aechmea sensu 
L. B. Smith in part, Phytologia 7: 109. 1960; 13: 147. 1966; 
2h: 432. 1972. 

In reducing Disteganthus to Aechmea, Smith disregarded its 
pedicellate flowers, which would exclude it from subgenus 
Purpurospadix, where he placed it. To be sure Aechmea is a 
eatch all and the addition of Disteganthus would bring no new 
characters to it, but its flowers are not those of Purpurospadix 
and it would seem best to reconstitute it as follows: 

D. BASI-LATERALIS Lem. Fl. Serres 3: pl. 227. 1847. Aechmea 
basi-lateralis (lem.) L. B. Smith, Phytologia 7: 109. 1960. 

D. CALATHEOLDES (L. B. Smith) L. B. Smith & R. W. Read, comb. 
nov. Aechmea calatheoides L. B. Smith, Phytologia 13: 147. 1966. 


HOHENBERGIA. Since Smith's revision of 16 Brazilian species 
(Smithsonian Misc. Coll. 126: 186. 1955), 2 have been reduced to 
synonymy due to breakdown of supposedly distinctive characters 
and 7 have been added, 6 of them here. A new key and additional 
citations seem desirable as follows: 


1. Margins of the floral bracts spinose-serrulate; spikes 
aggregated in clusters that are mostly broader than long. 
1. H. brachycephala. 
1. Margins of the floral bracts entire. 
2. Floral bracts acuminate to a spinose apex. 
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3. Inflorescence short, digitate or rarely simple. 
2. H. littoralis. 
3. Inflorescence elongate, bipinnate or more usually 3-4- 
pinnate. 
4, Posterior sepals and ovary broadly alate-carinate; spikes 
fascicled at the ends of the branches. 
5- Floral bracts spreading, 20-30 mm long; sepals 15-18 mm 
long; lower branches to 8 em long. Also from Tobago, 


Trinidad, and Venezuela. 3. H. stellata. 
5- Floral bracts erect or suberect, 20 mm long; sepals 
11 mm long; lower branches 1 cm long. Es H. rosea. 


4, Posterior sepals and ovary obtusely carinate, not at all 
alate; spikes lateral as well as terminal on the longer 
branches. 5. H. catingae. 

2. Floral bracts broadly acute or obtuse, usually mucronate. 
6. Spikes sessile on the main axis either singly or in 
fascicles. 

7. Sepals 5-6.5 mm long with the wing extending above the 
midnerve; inflorescence pale-lanate. 

8. Scape-bracts exceeding internodes; leaf-blades 4-7 cm 


wide. 6. H. vestita. 
8. Scape-bracts shorter than the internodes; leaf-blades 
1-2 em wide. 7. H. humilis. 


{. Sepals 9-13 mm long; inflorescence glabrous or nearly so. 
9. Inflorescence bipinnate, the spikes all borne singly on 
the main axis. 
10. Floral bracts mucronate; inflorescence 30 cm long; 


ovary broadly bialate. 8. H. castellanosii. 
10. Floral bracts unarmed; inflorescence 5-10 cm long, 
ovary bicarinate. 9. H. membranostrobilus. 


9. Inflorescence tripinnate, the lower spikes in fascicles 
on the main axis. 
ll. Scape-bracts densely imbricate; inflorescence dense, 


9 em long. 10. H. belemii. 
ll. Scape-bracts remote; inflorescence much interrupted, 
elongate. ll. H. disjuncta. 


6. Spikes, or at least the lowest, on definite branches. 
12. Inflorescence glabrous or nearly so; sepals 3.5-6 mm 
long. 
13. Floral bracts 5-6 mm long; sepals 3.5-4 mm long; flowers 
spreading; spikes subdense. 
14. Plants to 2.4 m high; sepals unarmed. 
12. H. blanchetii. 
14, Plants less than 5 dm high; sepals mucronulate. 
13. H. minor. 
13. Floral bracts 8-10 mm long; sepals 6 mm long; flowers 
suberect; spikes dense. 
15. Plants to ca. 3 m high; sepals unarmed; spikes mostly 


cylindric. 14. H. salzmannii. 
15. Plants less than 1.5 m high; sepals mucronulate; 
spikes ovoid. 15. H. pabstii. 


12. Inflorescence persistently lanate. 
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16. Indument dark ferruginous; spikes globose, mostly 
exceeding the secondary bracts; sepals not auricled, 
4.5 mm long, mucronulate. 16. H. augusta. 
16. Indument very pale, white or yellowish; spikes 
cylindric in most species. 
17- Secondary bracts equaling or exceeding the globose 
spikes; sepals strongly mucronate, 5 mm long. 
17. H. eriantha. 
17. Secondary bracts shorter than the spikes. 
18. Leaf-blades to 4 cm wide; scape-bracts shorter than 
the internodes; inflorescence subcylindric with 
short lower branches, 3-pinnate. 18. H. edmundoi. 
18. Leaf-blades to 20 cm wide; scape-bracts mostly 
exceeding the internodes; inflorescence broadly 
pyramidal with long lower branches. 
19. Sepals obtuse, 6 mm long. 19. H. utriculosa. 
19. Sepals distinctly mucronulate. 
20. Floral bracts 8 mm long; sepals much exserted. 
20. H. ramageana. 
20. Floral bracts 11-15 mm long; sepals included before 
anthesis, slightly exserted afterward. 


el. H. ridleyi. 


1. H. BRACHYCEPHALA L. B. Smith, Contr. Gray Herb. 129: 32, 
pl. 3, figs. 14-16. 1940. 

BRAZIL: BAHTA: Ilhéus, 23 Feb 1968, Vinha 129 (UB, US); 
Itabuna, 15 Jan 1975, Read & Daniels 3418 (CEPEC, RB, US). 

2. H. LITTORALIS L. B. Smith, Contr. Gray Herb. 129: 33, pl. 
3, figs. 11-13. 1940. 

3. H. STELLATA Schult. f. in R. & S. Syst. 7: 1251. 1830. 

eal ALAGOAS: Marechal Deodoro, Andrade-Lima s n (IPA, 
US). 

4, H. ROSEA L. B. Smith & R. W. Read, sp. nov. AH. stellata 
Schult. f., cui affinis, inflorescentiae ramis inferioribus 
brevioribus, bracteis florigeris erectis vel suberectis minori- 
bus, sepalis minoribus differt. 

PLANT flowering over 5 dm high. LEAVES many in a broadly 
funnelform rosette; blades ligulate, over 9 cm wide, acute with 
a stout, dark terminel cusp, subdensely serrulate with dark 
antrorse and retrorse spines over 3 mm long, covered with 
inconspicuous white scales. Scape stout; scape-bracts unknown. 
INFLORESCENCE laxly subcylindric, ca. 3 dm long; primary bracts 
narrowly triangular, attenuate, much shorter than the spikes; 
branches ca. 1 cm long with a fascicle of 3 spikes at the end 
of each one; spikes sessile, stoutly subcylindric, 6-8 cm long, 
25 mm thick. FLORAL BRACTS erect or suberect, ovate, acuminate 
to a slender spine, 2 cm long, exceeding the sepals, entire, 
pale lanate, rose in life, strongly nerved when dry; flowers 
strongly flattened with broad, thin wings on the posterior 
sepals and ovary. SEPALS ovate-triangular, attenuate to a 
slender spine, 12 mm long; ovary suborbicular; placentae apical. 
SEEDS fusiform, corrugated. 
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BRAZIL: BAHIA: In tree left standing after clearing of 
forest, near Ipatinga on escarpment, ca. 100 km from Itaju da 
Colonia toward Vitoria da Conquista, ca. 700 m alt, 17 January 
1975, Read & Daniels 3429a (US, holotype; CEPEC, isotype). 

5. H. CATINGAE Ule, Bot. Jahrb. 42: 195. 1908. Recent 
collections indicate this to be a highly polymorphic species 
with the following varieties: 


1. Inflorescence subcylindric with short basal branches; mucro 
of the sepals to 1 mm long; scape-bracts imbricate. 
5a. Var. catingae. 
1. Inflorescence pyramidal with long basal branches. 
2. Apex of the wing nearly or quite level with the apex of the 
sepal itself, not greatly extended vertically. 
3. Scape-bracts imbricate; spikes ellipsoid to short- 


cylindric. 
4, Floral bracts erect or suberect; sepals apiculate to 
short -mucronate. 5b. Var. elongata. 
4, Floral bracts spreading and long-mucronate, making the 


spike bur-like; sepals with terminal mucro to 3.5 mm 
long. Sain Wehen larorercal sls). 
3. Scape-bracts shorter than the internodes; spikes ovoid. 
5d. Var. eximbricata. 
2. Apex of the wing produced vertically well above the apex of 
the sepal proper; spikes cylindric, to 9 cm long. 
5e. Var. extensa. 


5a. Var. CATINGAE. H. leucostele Glrke, Bot. Jahrb. 40, 
Beno Se qollo Bic 1908, nomen, error for H. catingae and Cereus 
leucostele Gurke. 

BRAZIL: BAHIA: Cultivated Burle-Marx, 1975, Read & Daniels 
3606 (US); Castro Alves, 26 January 1956, Lima 56-2497 (IPA). 

5b. Var. ELONGATA M. B. Foster, Bromel. Soc. Bull. 11: ‘7. 
1961. H. caruaruensis Harms, Notizblatt 11: 780. 1933. 

BRAZIL: Cultivated, Jardim Botanico, Rio de Janeiro, 

8 November 1948, Brade et al 19146 (RB, US); 1975, Read & Daniels 
3617 (US); cultivated Burle-Marx, 1975, Read & Daniels 3606 (US). 
PERNAMBUCO: Caruaru, 30 April 1932, Pickel 2900 (B, photo 

B 1194/31; type of H. caruaruensis Harms, IPA). BAHIA: 

Jacobina, 15 June 1939, Foster 86 (GH, type of H. catingae var. 
elongata M. B. Foster; US); Ituragu to Maracas, 18 October 198, 
Foster 2456 (US); Milagres, Amargosa, 21 October 1948, Foster 
a (US); Caravelas, cultivated, June 1959, R. G. Wilson s n 
US). 


5¢c. Var. HORRIDA (Harms) L. B. Smith & R. W. Read, comb. nov. 
H. horrida Harms, Notizblatt 12: 525. 1935. 

BRAZIL: PARAIBA: Esperanga, 25 Nov 1958, Moraes 1984 (US). 
PERNAMBUCO: Arco Verde, Serra do Pinheiro, 9 April 1955, Lima 
55-2017 (IPA, US); Belo Jardim, November 1961, Mee 82 (SP). 

5d. Var. EXIMBRICATA L. B. Smith & R. W. Read, var. nov. 

A var. catingae scapi bracteis quam internodiis brevioribus, 
inflorescentia pyramidata differt. 
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SCAPE-BRACTS shorter than the internodes, INFLORESCENCE 
pyramidal with long basal branches; spikes ovoid, 4 cm long. 
FLORAL BRACTS suberect. SEPALS with apex of wing nearly or 
quite level with apex of midnerve, pungent-apiculate, 7 mm 
long. 

BRAZIL: BAHIA: Dry quartzite hillside with disturbed wood- 
land on lower slopes and scrub above, 12-14 km north of Rio de 
Contas on road to Mato Grosso, 1200 m alt, ca. 13° 28? S, 41° 
50* W, Serra do Rio de Contas, 17 January 1974, Harley et al 
15263 (CEPEC, holotype; K, isotype). 

5e. Var. EXTENSA L. B. Smith & R. W. Read, var. nov. A var. 
catingae inflorescentia pyramidata, spicis elongatis, sepalorum 
alis sursum extensis differt. 

INFLORESCENCE pyramidal with long basal branches; spikes 
cylindric, to 9 cm long. FLORAL BRACTS suberect. SEPALS strong- 
ly asymmetric, 8.5 mm long including the wing which extends 
vertically much above the apiculate apex of the sepal proper. 

BRAZIL: BAHIA: 6 km from Filadelfia on the BAA 385 to 
Itiuba, 400 m alt, ca. 10° 45* S, 40° O4F W, 18 February 1974, 
Harley et al 16171 (CEPEC, holotype; K, US, isotypes). 

6. H. VESTITA L. B. Smith, Phytologia 24: 446, pl. 5, figs. 
9, 10. 1972. 

BRAZIL: BAHIA: Above the 100 m falls of the Rio Ferro 
Doido, 18 km, east of Morro do Chapeu, 11° 32? S, 41° 10" w, 
Serra do Tombador, 20 February 1971, Irwin et al 30693 (NY, US); 
summit of Morro do Chapeu, 16 February 1O(L, Irwin Jetcal 32287 
(NY, US). MINAS GERAIS: Secondary forest on steep slopes, 
shallow lateritic clay at base of Serra da Piedade, ca. 35 km 
east of Belo Horizonte, road to Caete, 1600 m alt, 13 January 
1971, Irwin, Harley & Onishi 30287 (NY, holotype). 

{. H. HUMILIS L. B. Smith & R. W. Read, sp. nov. AH. 
vestita L. B. Smith, cui affinis, foliorum laminis angustioribus, 
scapi bracteis quam internodiis brevioribus differt. 

PLANT flowering less than 6 dm high. LEAVES 12 or more in a 
broadly funnelform rosette, to 4 dm long; sheaths broadly ovate, 
10 cm long, green and densely serrate near apex, elsewhere dark 
castaneous, brown-lepidote, and entire; blades ligulate, acute, 
1-2 cm wide, pale-lepidote, laxly serrate with dark spines to 
3 mm long. SCAPE erect, slender, red, white-lanate; scape- 
bracts elliptic, spine-tipped, shorter than the internodes. 
INFLORESCENCE cylindric, very lax except at apex, tripinnate 
with most of the spikes in sessile fascicles of 3 each, 18 cm 
long, white-lanate; primary bracts ovate, spine-tipped, exceeding 
the lowest spikes; spikes sessile, ellipsoid, 2 cm long, 1 cm 
thick. FLORAL BRACTS suborbicular, mucronulate, ca. 10 mm long, 
nerved. SEPALS largely exserted above the floral bracts, 
strongly asymmetric with the large wing exceeding the midnerve, 
5 mm long, short-connate, slightly auricled, the lateral ones 
obtusely carinate with the ovary. 

BRAZIL: BAHIA: In-thorn scrub near Plan Alto, 17 January 
1975, Read & Daniels 3434 (US, holotype). 

8. H. CASTELLANOSII L. B. Smith & R. W. Read, sp. nov. 
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A H. membranostrobilo Mez, cui affinis, inflorescentia majore, 
bracteis florigeris mucronatis, ovario late bialato differt. 

PLANT flowering over 1.1 m high. LEAF 9 dm long, laxly and 
inconspicuously lepidote throughout; sheath elliptic, ample, 

6 dm long, dark castaneous and entire toward base, green and 
laxly serrate toward apex with dark retrorse spines 2 mm long; 
blade ligulate, broadly rounded and spinose-apiculate, 8 cm 
wide. SCAPE erect, 9 mm wide, white-lanate; scape-bracts erect, 
ovate, pungent-apiculate, red, densely white-lepidote becoming 
more or less glabrous, the lower shorter than the internodes, 
the upper imbricate. INFLORESCENCE sublaxly cylindric, 2-pinnate 
with sessile spikes, 3 dm long, soon glabrous; axis slender, 
straight; primary bracts broadly ovate, acuminate to a slender 
spine, much shorter than the axillary spikes; spikes few- 
flowered, suborbicular, 25 mm long. Floral bracts ovate, sub- 
truncate, mucronate, to 13 mm long, much exceeded by the sepals, 
nerved when dry; flowers suberect. SEPALS slightly asymmetric, 
narrowly subelliptic, mucronulate, 10 mm long, the lateral ones 
and the ovary broadly alate; petals bearing 2 highly adnate 
fimbriate appendages. 

BRAZIL: BAHIA: Marau to Muta, 13 December 1967, Castellanos 
27007 (HB, holotype). 

9. H. MEMBRANOSTROBILUS Mez, Mart. Fl. Bras. 3, pt. 3: 269. 
1891. 

BRAZIL: ESPERITO SANTO: Santa Teresa, L. Seidel 51 in part 
(HBR); 6 Jan 1965, 60 (US). 

10. H. BELEMIT L. B. Smith & R. W. Read, sp. nov. A H. 
disjuncta L. B. Smith, cui affinis, scapi bracteis imbricatis, 
inflorescentia densa breviore differt. 

LEAVES 6 dm long, obscurely pale-lepidote; sheaths elliptic, 
ca. 17 cm long, the apex green and sparsely serrate, elsewhere 
dark castaneous and entire; blades ligulate, acute, cuspidate, 

3 cm wide, laxly serrate with dark antrorse spines to 3 mm long. 
SCAPE straight (?), 6 mm wide near apex, white-lanate; scape- 
bracts (upper) densely imbricate, lanceolate, pungent, red, 
obscurely pale-lepidote. INFLORESCENCE densely ovoid, 3-pinnate 
with spikes fascicled in the axils of the primary bracts, 8 cm 
long, obscurely pale-lepidote; primary bracts ovate, acute, 
pungent, exceeding the lower spikes, thin, nerved; spikes 
subglobose, few-flowered, 25 mm long. FLORAL BRACTS ovate, 
acute, pungent, 15 mm long, exceeding the sepals; flowers erect. 
SEPALS (young) 8 mm long, mucronulate, the lateral ones alate- 
carinate with the ovary; petals blue (! Belém); epigynous tube 
very short. 

BRAZIL: BAHIA: Terrestriat in eoastal woods, edge of 
igarapé, Marau, 3 May 1968, Belém 3494 (US, holotype; IAN, NY, 
isotypes). 

11. H. DISJUNCTA L. B. Smith, Contr. Gray Herb. 129: 33, 
pl. 3, figs. 7-10. 1940. 

BRAZIL: BAHIA: Itapé, Itabuna to Itaju da Colonia, 

16 January 1975, Read & Daniels 3424 (CEPEC, RB, US). 
12. H. BLANCHETII (Baker) E. Morr. ex Mez, Mart. Fl. Bras. 3, 
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Dias 6.267. 1891. 

BRAZIL: BAHIA: Castro Alves, 26 January 1956, Lima 56-2499 
(IPA); Itabuna, 11 December 1967, Pinheiro 465 (CEPEC); 

13 January 1975, Read & Daniels 3408 (CEPEC, RB, US). ESP{RITO 
SANTO: Rio Jucu near Domingo Martins, 14 June 1939, cultivated 
Aug 1948, Foster 214 (US). 

13. H. MINOR L. B. Smith, Contr. Gray Herb. 129: 34, pl. 3, 
figs. 17, 18. 1940. 

14, H. SALZMANNII (Baker) E. Morr. ex Mez, Mart. Fl. Bras. 3, 
ee 3° 27L, pl. 60; fig. 2. 1891. 

BRAZIL: Didrichsen (c). BAHIA: Porto Seguro, 19 Mar 
1968, Vinha & Santos 68 (UB, US). 

15. H. PABSTII L. B. Smith & R. W. Read, sp. nov. A H. 
salzmannii (Baker) E. Morr. ex Mez, cui affinis, planta florigera 
multo minore, spicis ovoideis, sepalis mucronulatis differt. 

PLANT flowering over 1.2 m high. LEAF over 9 dm long, 
covered with appressed, pale, brown-centered scales; sheath 
elliptic, 17 cm long, entire, dark castaneous; blade ligulate, 
acute, cuspidate, 6 cm wide, laxly serrate with dark, antrorse, 
5 mm long spines. SCAPE erect, 5 mm thick, white-lanate; scape- 
bracts imbricate, ovate, acuminate, pungent, chartaceous (dry), 
lanate at first, all but the lowest entire. INFLORESCENCE amply 
and very laxly pyramidal, 4-pinnate, 55 em long; axes very 
sparsely white-lanate at anthesis; primary bracts like the upper 
scape-bracts, much shorter than the axillary branches; spikes 
broadly ovoid, few-flowered, 15-20 mm long, exceeding their 
subtending bracts. FLORAL BRACTS broadly ovate, subacute, 
mucronulate, 8-10 mm long, nerved, obscurely white-lepidote; 
flowers erect, strongly flattened and broadly bialate on ovary 
and sepals combined. SEPALS asymmetric, suboblong, 7 mm long, 
short-connate; ovary subsemiorbicular; epigynous tube short but 
distinct. 

BRAZIL: BAHIA: 16 km from Santa Cruz da Vitoria, 15 December 
1967, Castellanos 27049 (HB, holotype; US, photo). 

16. H. AUGUSTA (Vell.) E. Morr. Catal. 9. 1873. 

BRAZIL: SANTA CATARINA: Vargem Grande, Florianopolis, 

11 September 1968, Klein & Bresolin 7924 (HBR). 

17. 4H. ERIANTHA (Brongn. ex Baker) Mez, Mart. Fl. Bras. 3, 
pt. 3: 269. 1891. 

18. Hs EDMUNDOI L. B. Smith & R. W. Read, sp. nov. A H. 
utriculosa Ule, H. ramageana Mez et H. ridleyi (Baker) Mez, 
quibus affinis, foliorum laminis angustioribus, scapi bracteis 
quam internodiis brevioribus, inflorescentia subcylindrica 
differt. 

PLANT flowering 1.5 m high. LEAVES tubular-rosulate, to 45 
em long, covered with pale appressed, dark-centered scales; 
sheaths elliptic, ample, 20 cm long, entire or slightly serrate 
near apex, the lower half dark castaneous; blades ligulate, 
rounded and pungent-apiculate, k om wide, laxly serrate with 
dark, spreading, 3 mm long spines. SCAPE erect, slender, soon 
glabrous; scape-bracts erect, shorter than the internodes, 
lanceolate, apiculate. INFLORESCENCE laxly subcylindric with 
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short basal branches, 5- dm long; axes slender, soon glabrous; 
primary bracts like the upper scape-bracts, shorter than the 
axillary branches; branches including spikes 5-10 cm long; spikes 
subglobose to ellipsoid, few-flowered, 2-3 em long, white- 
lanate, exceeding their subtending bracts. FLORAL BRACTS 
broadly ovate, broadly acute or rounded and mucronulate, to 10 
mm long. SEPALS exserted, strongly asymmetric with a broad wing 
extending above the midnerve, 6 mm long; petals bearing 2 highly 
adnate, fimbriate scales; ovary 4 mm high; epigynous tube almost 
none; placentae apical. 

BRAZIL: BAHIA: Cultivated Burle-Marx, 12 February 1968, 

E. Pereira s n-(HB, holotype; US, photo); 1975, Read & Daniels 
3605 (US); 3607 (US). 

Note: Read & Daniels 3604 is a sport of the above in which 
the larger spikes have elongated between all but a few apical 
flowers and thus become very lax, yet the flowers remain com- 
planate as in a dense spike. 

19. H. UTRICULOSA Ule, Bot. Jahrb. 42: 196. 1908. 

BRAZIL: BAHIA: Maracas, Bokermann s n (NY); Barra da Estiva, 
ea. 13° 35? S, 41° 18? W, 28 January 1974, Harley 15571 (CEPEC, 
K, US); Mucuge, ca. 13° OL' S, 41° 21% W, 4 February 1974, 
Harley 15980 (CEPEC, K, US). 

20. H. RAMAGEANA Mez, DC. Monogr. Phan. 9: 127. 1896. 

BRAZIL: RIO GRANDE DO NORTE: Mae Luiza, 18 December 1952, 
Tavares 52-62 (IPA). PERNAMBUCO: Sado Lourengo, May 1936, 
Sobrinho 143 (IPA); Dois Irmaos, Recife, 27 April 1955, Lima 
55/20h2 (IPA, US). BAHIA: Marau, 22 January 1965, E. Pereira 
9625 & Pabst 8514 (HB, US); Santa Cruz de Cabralia to Porto 
Seguro, 19 March 1968, Vinha & Santos 67 (UB, US); Marau, Belém 
3493 (NY). MINAS GERAIS: Divisopolis, November 1962, 

M. Magalhaes 17463 (RB). 

21. H. RIDLEYI (Baker) Mez, Mart. Fl. Bras. 3, pt. 3: 266. 
1891. 

BRAZIL: PERNAMBUCO: Campina dos Marcos, Iguaragu, 29 May 
1955, Lima 55-2062 (IPA, US); 55-2063 (IPA, US); 55-2064 (IPA, 
US); Marco do Campinas, November 1961, Mee 81 (cae 


HOHENBERGIOPSIS L. B. Smith & R. W. Read, gen. nov. Herbae 
perennes, acaules; foliis armatis; scapo manifesto; inflores- 
centia ramosa, ramis ultimis strobiliformibus; floribus sessili- 
bus; petalis nudis, inter sese liberis sed filamentorum tubum 
adnatis; pollinis granulis in tetris; ovario omnino infero; tubo 
epigyno nullo; ovulis caudatis. Species unica: 

H. GUATEMALENSIS (L. B. Smith) L. B. Smith & R. W. Read, 
comb. nov. Hohenbergia guatemalensis L. B. Smith, Lilloa (Contr. 
Gray Herb. 137:) 6: 382, pl. 1, figs. 1-4. 1941. 

MEXICO (7): Cultivated Louis Herring, 17 September 1974, 
Beach [4-107 (US). 

GUATEMALA: Cultivated, June 1975, Wiley sn (US). ALTA 
VERAPAZ: On tree in dense wet forest, mountains east of Tactic, 
on road to Tamahu, 1500-1600 m alt, 9 April 1939, Standley 71169 
(F, holotype); 71364 (F). 
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In habit Hohenbergiopsis is distinguishable from Hohenbergia 
only on a species level in a full key. However, to be strictly 
logical in using petal-appendages as the major generic distinc- 
tion in the Bromelioideae, it becomes necessary to make it 4 
separate genus. 


NEOREGELIA subgenus HYLAEAICUM (Ule) L. B. Smith & R. W. 
Read, comb. nov. Nidularium subgenus Hylaeaicum Ule, Verh. Bot. 


Brandenb. 48: 133. 1907. Aregelia subgenus Hylaeaicum (Ule) 
Mez, Pflanzenreich IV. 32: 40, 52. 1934. Neoregelia subgenus 
Amazonicae L. B. Smith, Phytologia 15: 191. 1967. 


United States National Museum, Washington, D. C., U. S. A. 


HERBARIUM NOTES, V 
Lyman B. Smith 


BEGONIA MICROPHYLLA A. DC. var. MAJOR L. B. Smith, var. nov. 
A var. microphylla foliis plus quam duplo majoribus differt. 

Leaves to 35 mm long, otherwise indistinguishable from var. 
microphylla. 

VENEZUELA: LARA: Dist. Moran: Forest along the Rfo Tocuyo, 
south of Humocaro Alto, 9° 33? N, 70° 02? W, 1300 m alt, 13 Oct 
1974, Steyermark & Espinoza 111050 (VEN, holotype). 


United States National Museum, Washington, D. C., U. S. A. 
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Plate I 


Fig. A-C: Puya exuta. D-F: P. 
J-K: Pitcairnia stolonifera. 


cleefid. G=i: P. dichroai. 
L-N: Aechmea strobilina. 


O-P: Ae. digitata. 
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Plate II 


C-D: H. humilis. 


H-J: H. belemii 
M-N: H. edmundoi. 


Fig. A-B: Hohenbergia rosea 
E-G: H. castellanosii. 
K-L: H. pabstii 


A NEW SPECIES OF OPLONIA (ACANTHACEAE) FROM PERU 


Dieter C. Wasshausen 
Smithsonian Institution, Washington, D.C. 20560 


OPLONIA HUTCHISONII Wasshausen, sp. nov. 

Suffrutex, inermis; ramuli crassi, erecti, glabri, cum 
cicatricibus foliorum delaporum notati; lamina foliorum lanceo- 
lata vel aliquando anguste elliptica, apice acuta vel acuminata, 
basi anguste cuneata, coriacea, glabra praeter plus minusve 
appressis sparsis pilis in costa et venis supra et secus margine, 
venis arcuatis conspicuis utroque latere costae 6-8; cystolithi 
inconspicui; petiolus glaber, gracilis; flores axillares 7-15 in 
fasciculo; pedicelli 1-2 mm longi, glabri; bracteae et bracteolae 
minutae, puberulae; calyx 1.5-2 mm longus, segmentis linearibus, 
acutis, glabris; corolla alba, violaceo-tincta, glabra, bila- 
biata, tubo 3-3.5 mm longo, labio superiori ascendenti, apice 
lobis 2 rotundatis, labio infero descendenti trifido, segmentis 
obtusis 6-6.5 mm longum, lobis lateralibus 5 mm longis, 2.5 m 
latis, medio 5 x 3 mm, omnibus rotundatis; stamina inclusa fila- 
mentis c. 1 mm longis, antherarum loculis paulo inaequalibus, 
muticis, pollinis granula prolata; staminodia minuta 0.5 mm 
longa; ovarium glabrum; stylus 4.5-5 mm longus; capsula ignota. 

Suffrutescent, 1-3 m high; branches stout, erect, grayish, 
scurfy, glabrous, with prominent leaf scars; spines absent; 
leaves short-stalked, terminal in the branches and branchlets, 
very deciduous toward base, blades very variable in size in same 
fascicle, mostly lanceolate, sometimes narrowly elliptic, acute 
to acuminate at apex, narrowly cuneate at base, 4,5-12.5 cm long, 
1.5-4 em broad, coriaceous, glabrous except for sparse more or 
less appressed hairs on the costa and lateral veins above and 
along margins, veining evident with 6-8 lateral veins on each 
side of midrib; cystoliths inconspicuous; petiole O.5-1 cm long, 
glabrous, slender; flowers 7-15 in sessile axillary fascicles, 
pedicels short, 1-2 mm long, slender, glabrous; bracts and 
bractlets attached at base of pedicels, minute, puberulous; 
calyx 1.5-2 mm long, segments linear, acute, glabrous; corolla 
white with violet markings, glabrous, tube 3-3.5 mm long, 1.5-2 
mm diam., upper lip erect, slightly 2-lobed, 5 mm long, 3 mm 
broad, lobes rounded, 1 mm diam., lower lip 3-parted with obtuse 
segments 6-6.5 mm long, lateral lobes 5 mm long, 2.5 mm broad, 
middle lobe 5 mm long, 3 mm broad, all rounded; stamens included, 
filaments c. 1 mm long, anthers scarcely 1 mm long, loculi 
somewhat unequal, muticous, pollen grains prolate, 66 p long, 

36 pw wide, 3-colporate, each colpus flanked by 2 pseudocolpi; 
staminodes minute, 0.5 mm long; ovary glabrous, 1.5 mm long, 
O.7 mm wide; style 4.5-5 mm long, curved, stigma slightly 
thickened, almost entire; mature capsule not seen. 

Type. P. Hutchison 1559a (holotype US, isotype UC), Peru, 
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Amazonas: Prov. Bagua, between Campomiento Santa Ross (k 
: "he 

and Quebrada Amajao (km ; Ps -anyon of the Rio Maranon 

Milagro on the Mesones-Muro Highway 


Distribution. Northern Peru. 
Oplonia hutchisonii is readily distinguish from O. 
grandiflor: (Lindau) Stearr (1971), its nearest relati 


coriaceous leaf blades, the short 1-2 mm long icels, and 
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Fig. 1. Pollen grain of Oplonia hutchisonii (Hutchison 
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Fig. 2. Oplonia hutchisonii Wasshausen: a, habit, X 23 
b, calyx, X 6; c, corolla expanded, X 3. 


KEY AND COMMENTARY ON THE 
SPECIES OF SPATHIPHYLLUM (ARACEAE) IN 
COSTA RICA, INCLUDING S. SILVICOLA, SP. NOV. 


Richard A. Baker and William C. Burger 
Field Museum of Natural History, Chicago, I]llinois 


As in all other Costa Rican aroid genera, Spathiphyllum is 
poorly collected. Bunting's 1960 monograph of the genus recog- 
nized five species on mainland Costa Rica, based on only 21 col- 
lections available to him at that time. Since then, the number 
of collections has more than doubled and the number of species 
has increased to seven. Nevertheless, more specimens are needed 
to determine the morphological variation of the species in our 
region. Recent collections suggest that additional specimens 
may yield further taxa. The following is a brief account of the 
Costa Rican species of Spathiphyllum as we now understand them. 


Commentary on species 


SPATHIPHYLLUM ATROVIRENS Schott 

This is a rare species known from only three existing col- 
lections. The type, Wendland 1264, is believed to have been 
destroyed at Vienna or Berlin (Bunting, 1960). Bunting designat- 
ed Pittier 9053 (at US, duplicate at BR) as the neotype and also 
cited Pittier 7995 (BR). Both were collected near San Francisco 
de Guadelupe, about 1150 m altitude, Province of San Jose. This 
Species has most recently been collected near Monteverde in 
Guanacaste Province (Kennedy 561). 


SPATHIPHYLLUM FRIEDRICHSTHALII Schott 
Numerous recent collections support the restriction of this 
common species to the Atlantic lowlands. 


SPATHIPHYLLUM FULVOVIRENS Schott 

Bunting expressed doubt as to the exact locality of Wendland 
939, the type of S. fulvovirens (probably destroyed at Vienna), 
from Pedregal, Costa Rica. Bunting narrowed it down to the prov- 
inces of Heredia and Cartago on the Atlantic slopes of the 
Cordillera based on Standley's statement that Wendland entered 
Costa Rica "by the Sarapaqui Valley, and explored especially the 
mountain chain from Barba to Turrialba" (Standley, 1937). A map 
issued in 1966 and two recent collections of S. fulvovirens may 
help to pinpoint this particular locale. The 1:500,000 map of 
Costa Rica (Edicion Provisional, 1966) shows Pedregal to be one 
kilometer due west of Puerto Viejo on Highway 9 in Heredia Prov- 
ince (Pedregal is not shown on any other map seen). This agrees 
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very well with Standley's statement placing Wendland in the 
Sarapaqui Valley and with our two recent collections: "near the 
Rio Puerto Viejo, about 2 km upstream from the confluence with 
the Rio Sarapaqui, 10°26'N x 84°0'wW" (Burger & Stolze 5761); and 
"about 8 km southwest of Puerto Viejo, 10926'N x 84°2'W" (Burger 
& Matta 4294). 


SPATHIPHYLLUM LAEVE Engler 

The most surprising range extension we have encountered is 
that of S. laeve, previously believed to be endemic to Cocos 
Island. Comparison of seven mainland collections with the type 
(Pittier 12370) and two other Cocos Island collections (Gomez 
3286; Holdridge 5165) showed no discernible differences. This 
species is now known from between 100 and 1000 m elevation along 
the Atlantic slopes of the Cordillera de Guanacaste and the 
Cordillera Central. The Costa Rican collections range from near 
Tirimbina in the South to near Canalete in the North. The new 
collections are: Burger & Burger 8075; Burger & Baker 9953; 
Jimenez M. 3430; and Lent 2124, 2885. To this species we also 
refer Brenes 4923, which apparently was not available to Bunting 
at the time of his study, and tentatively, a Panamanian specimen, 
J.A. Duke 14973, from Cocle Province, Cerro Pilon, El Valle, 3000 
feet altitude. The Panamanian specimen most certainly belongs to 
Spathiphyllum sect. Massowia and probably to S. laeve, but more 
material is needed to verify this. 


SPATHIPHYLLUM PHRYNIITFOLIUM Schott 

Available collections suggest this species to be relatively 
widespread in Costa Rica, but apparently uncommon. Spathiphyllum 
phryniifolium was previously known only from near Tilaran in 
Guanacaste Province (Standley & Valerio 46032). It has been 
collected in Puntarenas Province near Palmar Norte de Osa (Allen 
5800) and in Cartago Province near Turrialba (Jimenez M. 3294). 


SPATHIPHYLLUM SILVICOLA R. Baker, sp. nov. 

Foliorum lamina obliqua, e ovata-elliptico ad elliptica- 
oblongo, (20) 23-30 cm longa et (7) 9-10.5 (11.5) cm lata, ad 
apicem acuminata, ad basim obtusata, venis primariis multis 
angulo 60-709 divergentibus; petiolus 25-59 cm longus, ad 1/3-1/2 
(2/3) vaginatus; geniculum 1.4-2.0 cm longum. Pedunculus (42) 
57-79 cm longus; spatha (8) 12-15 cm longa et 2.5-3.0 cm lata, 

e lanceolata ad anguste elliptica, apice longo acuminato, basi 
acuta vel obtusata et in pedunculo 0.5-1.0 cm decurrenti, pallida 
virida; spadix 3.5-6 (7.2) cm longus, albus per anthesin, stipite 
0.6-1.2 cm longo; perianthiorum segmenta connata in dimidio 
inferiore; pistillum perianthium aequans, obpyramidale, apice 
truncato, stigmate trilobato perianthium leviter superanti 
(plerumque in Exsiccatis depresso); ovarium 3-loculare, loculis 
2-3-ovulatis, 6-7 in toto ovario. HOLOTYPUS: Allen 5538 in F 
(1741645), ISOTYPI: CR, US, EAP. 


1976 Baker & Burger, Spathiphyllum in Costa Rica hg 


Leaf blade oblique, one half differing from the other by 
0.5-1.5 cm at the broadest point, ovate-elliptic to elliptic- 
oblong, 20-36 cm long and 7.0-11.5 cm wide (2.5-3.5 times as long 
as wide), usually widest at or below the middle, the apex acumi- 
nate, the base obtuse, the primary lateral veins many, forming an 
angle of 60-709 with the midvein at blade midpoint; petiole 25-59 
cm long, vaginate 1/3-1/2 (2/3) the length of the petiole; 
geniculum 1.0-2.0 cm long. Peduncle 35-79 cm long, as long as 
the petiole to twice as long; spathe 7-15 cm long, 1.5-3.4 cm 
wide (ca. 4-5 times as long as wide), lanceolate to narrowly 
elliptic, the apex long-acuminate, basally acute to obtuse and 
decurrent on the peduncle 0.5-1.2 cm, pale green; stipe 0.5-1.0 
(1.4) cm long; spadix (3.5) 4.8-6.0 cm long (to 7.2 cm long on 
fruiting specimens), white at anthesis; perianth segments 1.5-2.0 
mm long, basally connate for about 1/2 their length or more; 
stamens as many as the perianth parts, the filaments 0.5-0.6 mm 
long, flat and broad, the anthers 0.8-1.0 mm long; pistil equal 
in length to the perianth, obpyramidal, apically truncate, the 
3-lobed stigma slightly exceeding the perianth (however, often 
depressed in dried specimens); ovary 3-locular with 2-3 ovules 
per locule totaling 6-7 ovules per ovary; immature fruits green 
(fide Burger), the immature seeds having a smooth surface 
between uneven rows of white projections (seeds collapsed), 
mature fruits becoming pale orange (fide Raven), mature seeds 
with a brown, relatively smooth seed coat, very slightly fur- 
rowed or pitted. 


Plants of forest shade of the tropical wet forest formations 
of the Osa Peninsula and the adjacent Golfo Dulce region, to 100 
meters altitude, in Puntarenas Province, Costa Rica; collected in 
flower and fruit from late May to November. 


Spathiphyllum silvicola belongs to Spathiphyllum sect. 
Amomophy 1 lum and appears to be most closely related to the Peruv- 
jan species S. lechlerianum Schott based on the similarity of 
spathe attachment. nt. Spathiphy11um Silvicola differs from that 
species in its larger size, its broader and longer leaves, its 
larger angle of primary lateral vein divergence, its longer 
spadix, and the smaller number of ovules. Most specimens assign- 
ed to this new species had previously been identified as 
S. fulvovirens, its closest relative in Costa Rica. Spathiphyl- 
Tum silvicola differs from S. fulvovirens by the attachment of 
the spathe, the shape of the spathe (see illustration), the 
usually shorter, more narrow pent and the smaller spadix. 
Superficially, S. silvicola most resembles S. laeve in size, 
shape of spathe, and attachment of the spathe. However, S. laeve 
can be distinguished by the apically entire, cuplike perianth 
characteristic of Spathiphyllum sect. Massowia to which it be- 
longs (see illustration) and by the slightly larger, greyish 
seeds with strongly tuberculate surfaces. 


ADDITIONAL COLLECTIONS: Utley & Utley 1202, 1181; Raven 21712; 
Skutch 5257; Burger & Stolze 5561; and Jimenez M. M. ote 
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SPATHIPHYLLUM WENDLANDII Schott 

In his monograph, Bunting noted two forms of this species, 
the typical low altitude form with an alate geniculum and a high 
altitude form with a non-alate geniculum, smaller, elliptic 
leaves, and a shorter stipe. New collections, all from 1500 m 
altitude or more, confirm these differences and it is now evident 
that this taxon deserves formal recognition. 


SPATHIPHYLLUM WENDLANDII Schott subsp. MONTANUM R. Baker, subsp. 
nov. 
Differt a subsp. wendlandii foliis minoribus ellipticis, 
geniculis non-alatis, et stipibus minoribus. 
HOLOTYPUS: Burger & Baker 9688 in F, ISOTYPUS: US. 


Plants of forest shade of the premontane wet and rain 
forests and the lower montane rain forests ranging from Monte- 
verde in Guanacaste Province to San Vito in Puntarenas Province. 
Found on both the Pacific and Atlantic slopes from 1100-1700 m 
altitude. Also known from adjacent Chiriqui Province in Panama. 
The altitudinal range of subsp. montanum is very unusual for the 
genus Spathiphyllum. Of the Costa Rican species, only S. atro- 
virens is known to reach the lower limits of this range. 


ADDITIONAL COLLECTIONS: Lent 1561, 2305; Raven 21848; A. Smith 
337, 857, 927; Brenes 22126; Burger & Baker 9343; Burger & 
Liesner 6850; and Davidson 565 (Panama). 


SPATHIPHYLLUM WENDLANDII Schott subsp. WENDLANDII 

The lowland subspecies has not been collected above 500 m 
altitude. New collections of subsp. wendlandii are: Lent 67; 
Jimenez M. 2099; Burger & Stolze 5011 (all from the Atlantic 
Towlands); Burger & Matta 4817; Burger & Stolze 5598; Utley & 
Utley 1181, 1057 (all from the Osa Peninsula and the nearby Golfo 
Dulce region). Spathiphyllum wendlandii had not previously been 
reported from the Pacific lowlands. 


Lastly, it should be noted that another recent collection 
(Burger & Matta 4445) may possibly represent an undescribed 
species. It was collected near the property of Mr. Robert Wilson 
near San Vito at an altitude of 1100 m. The leaf is oblanceolate 
and basally attenuate and decurrent, forming a wing on the 
geniculum as in S. wendlandii subsp. wendlandii; however, floral 


characters seem to indicate a closer relationship with 
S. phryniifolium. 
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Key to the species of Spathiphyllum in Costa Rica 


Perianth segments totally connate, cuplike, the apex 
PCAC. six san «stores reve pind So waleinn's apd «mips b anteyh S. laeve 


Perianth segments separate, or connate basally for a 
Pre POOF CHET TANG Gis nv vena nee aed x runes ae Vora same wale 2a 


Spathe non-decurrent or decurrent on the peduncle for 
less than 1.5 cm; pistil equaling the perianth, only 
the nipple-like stigma slightly exceeding the perianth....3a 


Spathe decurrent on the peduncle for 2-10 cm; pistil 
exceeding the perianth, the style attenuate or conic 
(except S. atrovirens and then the spathe decurrent 
FETT MaLYY 0 (UN) tia do: ws kdo har tuivn/ads Suet ob le aha at aia ee nae Shears 4a 


Spathe non-decurrent, the apex short-acuminate; spadix 
6.8-11.5 cm long; perianth of totally separate segments 
PE VERT PETA eT ee ce S. fulvovirens 


Spathe decurrent 0.5-1.2 cm, the apex long-acuminate; 
spadix 4-6 (7.2) cm long; perianth segments connate 
basally for 1/2 their length or more............ S. silvicola 


Ovules mostly 8-6 per locule (24-12 per ovary); exserted 
portion of the style ca. 3 times as long as the perianth; 
spadix stout, sessile or on a short, stout stipe, densely 
flowered; spathe typically broadly oblanceolate (to 

SU PIALIC)} ss .siveer<semme extn y kus gies ws S. friedrichsthalii 


Ovules 4-1 per locule (8-2 per ovary); exserted portion 

of the style not more than twice as long as the 

perianth; spadix relatively slender, usually on a slender 
stipe, flowers not densely crowded; spathe various........ 5a 


Base of leaf blade attenuate and decurrent forming a wing 
on the geniculum, blade typically oblanceolate; apex of 
perianth parts membranous, the margin fimbriate or erose 
and often deeply notched; 0-500 meters altitude............. 
Pa Wivaiems ap pnts ike 2a web lgeeteea ee S. wendlandii subsp. wendlandii 


Base of leaf blade acute to obtuse, not forming a wing 

on the geniculum, blade various but rarely oblanceolate; 
apex of perianth parts scarcely membranous, not fimbriate 
or erose (except S. wendlandii subsp. montanum) ; 

U=1700 meters altitude. iss css0ss Cnaweaaws o heldes ene ein 6a 


Pistil subtruncate, constricted between the annular style 
Gnd) CHE: OVALY i. cents ce este aces cvus duncan eens S. atrovirens 


Pistil not subtruncate, the style attenuate or conic...... 7a 
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7a. Apical, inflexed portion of the perianth segments con- 
spicuous, 1-2 mm long, the distal 1/2 membranous and 
conspicuously convex, the margin fringed, notched, or 
entire; leaves typically elliptic (rarely oblanceolate) ; 
stipe about 0.5 cm long, stout; 1100-1700 meters alti- 
TUNG s cate ever ceetobetetote tata et che eta ratet ay <fatere S. wendlandii subsp. montanum 


7b. Apical, inflexed portion of the perianth segments incon- 
spicuous, less than 0.7 cm long, the distal portion 
scarcely membranous, truncate to concave, the margins not 
fringed or notched; leaves typically lanceolate (rarely 
elliptic); stipe 0.5-1.2 cm long, slender; below 1000 
ES GCN EE aA GNA’ scar dearaeeiclcicsdis S. phryniifolium 
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NOTES ON THE GENUS GASTROPILA 


Patricio Ponce de Leon 
Associate Curator, Cryptogamic Botany 
Field Museum of Natural History 


The name Gastropila is applied by Honrich and Wright (1973) to 
Spegazzini's (1921) former genus Pila because his name, previously used 
in the Chlorophyceae, could not be admitted. 


Spegazzini based Pila on the collection by Gaudichaud in 1835 near 
Montevideo, Uruguay, and identified by Leveille (1844) as a new 
Mycenastrum, M,. fragilis Lev. This species also has been considered 


a Scleroderma by deToni (1888) and as Mycenastrum by Clemens (1931) and 
by Sebek (1958). 


Honrich and Wright considered Gastropila to be monotypic, with 
G. fragilis (Lev.) Honrich & Wright as its only species. I am extending 
the concept of the genus to include four species previously considered 
to be Calvatias; these are C. pachyderma (Peck) Morgan sensu Coker and 
Couch (which I consider to be a synonym of Gastropila fragilis), 
C. fumosa Zeller, C. subcretacea Zeller, and C. hesperia Morgan. 


The name Calvatia pachyderma (Peck) Morgan used by Smith (1964) 
and ethers involves a misunderstanding about the species described by 
both Peck and Morgan. As Lloyd (1904) pointed out, Morgan (1890), the 
first to use the combination Calvatia pachyderma, actually described 
C. lepidophora (E. & E.) Coker & Couch, not Peck's Lycoperdon pachydermum. 
Consequently, the author citation is incorrect. Kembly & Lee (1936) used 
this incorrect authority and copied Morgan's description, which is of 
C. lepidophora. Coker and Couch (1928) called this species C. pachyderma 
(Peck) Morgan, correctly describing the true C. pachyderma, based on 
Pringle 74, Santa Catalina, Santa Rita Monument, Arizona (FH, NYS), and 
noting the differences between C. pachyderma and C. lepidophora, 
following the opinion of Lloyd. 


Lloyd (1916) was the first to call attention to the similarity 
between C. pachyderma and Gastropila fragilis, comparing material 
collected by Espinosa in Chile and material previously collected by 
Yates in California. Spegazzini was of the same opinion and put 


C. pachyderma into synonymy with Pila fragilis. 


When I observed the spores and capillitium of the type of 
G. fragilis with the scanning electron microscope, I was struck by 
the similarity of this material to the spores and capillitium of 
C. pachyderma (fig. 1), and comparison of the peridia of these two 
species led me to the conclusion that they were not only similar, 
but that they are conspecific. 
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The specific name fragilis of Leveille takes precedence over 
pachydermum of Peck (1882), and I am putting Calvatia pachyderma 
(Peck) Morgan sensu Coker & Couch in synonymy with Gastropila 
fragilis (Lev.) Honrich & Wright. 


The center of dispersal of the genus Gastropila may have been 
in the deserts and mountains of western North America, where several 
species developed, and the migration to the south may have occurred 
in recent (Pleistocene) geological times by way of the mountains, 
accepted by several authors, or by the Andes of Chimu, as Steinmann 
(1929) suggested, or by long distance dispersal (wind, birds, etc.). 
The distribution of G. fragilis seems to lend credence to the theory 
of Raven and Axelrod (1974) that the disjunct ranges (such as that 
of Larrea and others) between the North American desert regions and 
the mountains of temperate South America were almost certainly attained 
by such long-distance dispersal. 


Key to the species of Gastropila 
Exoperidium smooth. 
Capillitium with round pits . ......... .- G fragilis. 
Capillitium with slitlike pits. 
Shoolaas Gels 6 6 6 8 6 oOo 6 ob oOo ooo 6 6 So MUMS 
Spores smooth, with hyaline envelope .. . . Ge hesperia. 


Exoperidium with polygonal warts . e « « »« « « « « « - Ge subcretacea. 


GASTROPILA FRAGILIS (Leveille ex Spegazzini) Honrich & Wright, 
Mycologia 65(4): 781. 1973. 

Mycenastrum fragilis Leveille, Ann. Sci. Nat. Paris: Ser. II: 167. 1844. 
Lycoperdon pachydermum Peck, Bot. Gaz. 7: 54. 1882. 

Calvatia primitiva Lloyd, Letters No. 1: 2. 1904 (nom. nud.). 

Pila fragilis (Lev.) Spegazzini, Rev. Chilena Hist. Nat. 25: 77. 1921. 
Calvatia pachyderma (Peck) Morgan sensu Coker & Couch, Gast. East. U. Se 
and Can. 60. 1928 (not C. pachyderma (Peck) Morgan, J. Cinc. Soc. Nat. 
Hist. 12: 167. 1890 = Hypoblema lepidophora (Ellis & Everhart) Lloyd). 
Langermannia pachyderma (Peck) Kreisel, The Genus Bovista. Beihefte Zur 
Nova Hedwigia Heft. 25: 202. 1967. 


Basidiocarps 12-20 cm. in diameter, globose to subglobose, 
depressed above and slightly nippled below, attached below by a pinched 
base; peridia double, exoperidium white when young, brownish in age, 
smooth to lightly furfuraceous, scaling away, endoperidium very thick, 
3-5 mm. wide, hard, rigid, fragile, tan but weathering white, corky- 
spongy internally, dehiscing by cracking or splitting of the upper part 
and forming large plates which fall away to expose the gleba; gleba 
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without sterile base, dark olive brown, exhibiting lysis when ripening 
but becoming powdery and blowing away, leaving the empty peridium 
shell; capillitium formed by branching threads 4.5-7.5 ~ in diameter, 
the branches Y-shaped, walls thick, dark olive brown, septate, break-— 
ing at the septa, pitted, pits round, sometimes partially perforating 
the walls; spores 3.5 x 5.5 p in diameter, smooth, ovoid with a very 
short stump or pedicel, with a guttula, yellowish to brown. 


TYPE: Mycenastrum fragilis Leveille, Gaudichaud s.n., Montivideo 
(1835). (P). 


Habitat: In North America, on soil in open places, in arid regions, 
and in the mountains in the West. In South America, on soil among 
grasses, in open places. 


Distribution: Western North America (Colorado, Arizona, California); 
outh America (Uruguay, Argentina, Chile); Iran; Australia. 


Specimens examined: AUSTRALIA: South Australia, Adelaide, Cleland 904 
(Lloyd 3043) (BPI). CHILE: Santiago, Spinosa 4 (Lloyd 32415) (BPI); 
Los Perales, Spegazzini 15917 (as Pila fragilis (Lev.) Speg.) (LP). 
IRAN: Khorason Mont Ku-e Bizg, Swobada_s.n. (Rechinger 2492) (BPI,NY). 
MEXICO: Hidalgo, Cerro Santa Ana, Guzman 3843 (ENCB); Villa Juarez, 
Adalanta, Dudley s.n. (BPI). UNITED STATES: ARIZONA: St. Rita Monument, 
Santa Catalina Mountains, Pringle 74, type (NYS), Auth. mat'l. (FH) part 
of the type (BPI, NCU, NY); Santa Catalina Mountains, Long 7949 (BPI); 
Prescott, Long 7884 (BPI). CALIFORNIA: Sin. loc., Dudley 56 (NYS), 

309 (NCU, NYS), Morse _s.n. (NCU), Yates sen. (Lloyd 32414) (BPI), Long 
7749 (BPI); Mienaas County, McCabe sen. (MICH); Berkeley, Copeland 
M-618B (as Calvatia sp.) (BPI), Hickey sen. (BPI), Long 8059 (BPI), 
Mentzer sen. (ex Herb. Berkeley) (FH); Berkeley Hills, Morse sen. (NCU); 
Contra Costa Co., Bowerman 3772 (ex Herb. Univ. Calif.) (FH); Humboldt 
Co., Lamphere s.n. (as C. lampherae Weber & Smith, note in Herb. 1972) 
(MICH); Branstolter Ranch, Arcata, Lamphere sen. (MICH); Kentfield, 
Mattel M-82 (BPI); Las Pocetas, Sur, Nanthera sen. (FH); Los Angeles, 
Towne s.n. (Lloyd 22588) (BPI); Marin Co., Reyes, Barbour sin. (ex 
Herb. Myc. Soc. Berk. Cal.) (NCU); San Francisco Bay Region, Parks s.n. 
(BPI, NCU), M-8d (BPI), Rea H-230 (MICH); Monterrey, Ashley sen. 

(Long 8060) (BPI); Pacific Coast, Morse sen. (NCU); Santa Barbara Co., 
Rea H-1034 (= C. californica Weber & Smith, Note in Herb. 1972 (MICH), 
Rea_sene, 231, H-202, H-203, H-1440 (MICH); San Bernardino, Parish sen. 
(Lloyd _ 32411) (BPI); Santa Clara, Gibray, Appel _s.n. (ex Herb. Myc. 

Soc. Berk. Cal.) (NCU) ; Santa Catalina Island, Nuttall 502 (Lloyd 32410), 
503 (Lloyd 32409) (BPI), Trask sen. (Lloyd 32412), Trask sen. (Lloyd 
32413) (BPI); San Geanctiees Co., Barbour sen. (BPI), Reyes, Lighthouse 
Sen. (BPI), Tiburon, Hickey sen. (Long 8058) 8058) (BPI). COLORADO: Denver, 
Bethel sen. (BPI, NCU). IDAHO: Smith's Ferry, Weir 8129 (Lloyd 32408) 
(BPI), NEW MEXICO: Dona Ana Co., Cambel sen. (Long (Long 8291) (BPI). 

SOUTH DAKOTA: Huron, Crouch sen. “probably Langermannia gigantea" 
(BPI). UTAH: Salt Lake Co., Garrett 534 (NCU, NYS). WASHINGJON: 
Yakima, Brandegee s.n. (BPI). 
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Discussion: This species, already notable for its anatomy, is also 
most interesting in its ecology. Its presence in two localities so 
far apart from each other in a north-south position on the American 
continent is an example of amphitropical distribution of a species. 
Although some flowering plant families and/or genera have parallel 
distribution, species occurrences in the temperate zones of both 
American continents (the North American range being limited in most 
species, as in our fungus, to the western deserts and mountains), 
such as Bowlesia incana Ruiz & Pavon in the Umbelliferae, and Nama 
dichotomum (R. & P.) Choisy (Hydrophyllaceae) are rare. 


In checking the Field Museum herbarium for flowering plants 
cited by Constance (1963) as having amphitropical distribution, 
I was struck by the similarity of collection data of Bowlesia incana 
and C. pachyderma (= Gastropila fragilis). Pringle's type of 
C. pachyderma was collected in the Santa Catalina Mountains near 
Tucson, Arizona during his collecting trip of 1881 for flowering 
plants; among the plants he collected that year is a specimen of 
Bowlesia incana from the same area. There are also collections of 
both B. incana and C. pachyderma made by Parish in the Tucson area. 
I also found in our herbarium, collections of B. incana from Pakistan, 
and there are specimens in New York and in the Lloyd Herbarium (BPI) 
of C. pachyderma from Iran. Constance also cites collections of 
B. incana from New Zealand and Australia, and there are specimens 
of C. pachyderma in the Lloyd Herbarium (BPI) from Australia. 


GASTROPILA FUMOSA (Zeller) P. Ponce, comb. nov. 

Calvatia fumosa Zeller, Mycologia 39: 300, f. 10. 1947. 
Calvatia fumosa var. idahoensis Zeller and Smith, Lloydia 27(3): 
156. 1964. 


Basidiocarps 3-10 cm. in diameter, subglobose to depressed- 
globose, attached below by a white, cordlike rhizomorph; peridia 
double, exoperidium white to sepia or brownish, smooth to slightly 
furfuraceous, becoming wrinkled to plicate in drying, sometimes 
falsely areolate, endoperidium thick, 1-2 mm. wide, hard and per- 
sistent, white, dehiscing by the splitting of the upper part; gleba 
without sterile base, dark brown, becoming very powdery and completely 
falling away at maturity; capillitium formed by branching threads 
4-11 ~ in diameter, usually in long segments, sparsely branched, the 
branches Y-shaped, the walls even, irregular, or with knoblike pro- 
jections, walls 1-1.5 q~ thick, rupture borders of the segments with 
irregular edges, dark olive-brown, aseptate, pitted, pits slitlike; 
spores 4-71 in diameter, globose to subglobose, echinate to verru- 
culose, often l-guttulate, dark brown, with a short or rudimentary 
pedicel. 


TYPE: C. fumosa Zeller, F. P. Sipe, sen.e, Crater Lake National 
Park, Oregon (NY). 
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Habitat: Solitary to gregarious under spruce and fir in the mountains 
during the summer and early fall. 


Distribution: Arizona, California, Idaho, Oregon, Washington, Wyoming. 


Specimens examined: ARIZONA: Kaibab Nor. Forest, Long 1807 (BPI); 
Josephine County, CLND 157 (MICH); Lane County, Sipe s.n. (MICH); 
Klamath County, Cooke sen. (MICH). CALIFORNIA: Sin. loc., Cooke 
32561, 32579, 34231 (MICH); Mt. Shasta, Cooke s.n., 32561 (BPI), 


County, Cooke 16799 (NY), 35086, 37284, 39271 (MICH); Spruce Cave, 
Trinidad, Parks 8122 (NY); Lassen Volcanic National Park, Cooke 30037, 


COLORADO: Sin. loc., Grandall 353 (as Lycoperdon cerebriforme) (FH). 
IDAHO: Adams County, Hell's Canyon, Bigelow & Smith 45279 (Type of 
C. fumosa var. idahoensis); Smith 46012, 60311 (MICH); Bonner County, 


Idaho County, Rust 959 (NY), Trueblood 2346, 2546, 2566, 2601 (MICH), 
Smith 2538 (as C. fumosa var. idahoensis), 6921 (as C. fumosa var. 


69251, 69864, 70656 (MICH); Bergfort, Smith 68984, 68985 (MICH); 
Upper Payette, Smith 69904 (MICH). OREGON: Sin loc., Trappe 22 
(MICH), Trueblood 1062 (MICH), Zeller 15522, 15630, 15778 (NY); 

Blue Mt., Cooke 204 (BPI), 25319 (FH, NY, UC); Crater Lake National 
Park, 20482 (BPI), Cooke 24082 (UC); Anne Spring, Pul Camp, Cooke 
340 (NY), Sipe s.n. (Type) (NY); Clackamas County, Smith 27143 (MICH); 
Lane County, Gold Lake, Trappe 586 (BPI, MICH, NY). UTAH: Duchesne 
County, Dublin 2698 (McKnight 2709) (BPI); Mirror Lake, McKnight 
F3027 (BPI); Lost Lake, McKnight sen. (BPI); Smith County, Lily Lake, 
Dublin s.n., 2603, 2634 (BPI); Summit County, Fish and Game Cabin, 
McKnight MVD2334, MVD2474, Lake Summit, 1326; Wallow National Park, 
Cooke 25273 (UC); Washington Lake, Duke, McKnight F5235 (BPI), F6474 
(BPI, NY); Utah County, Skyline Drive, Provo River, McKnight F5389 
(BPI). WASHINGTON: Sin loc., Bigelow 47751 (MICH); Pierce County, 


3390 (MICH), Thiers 84 (MICH); Carbon County, Medicine Bow Mountains, 
Cooke 26927 (BPI), Couch 14687 (NCU); Teton County, McKnight s.n. 
(BPI); Teton National Park, McKnight 10320 (BPI); Yellowstone 


F7973, F8096, 10466 (BPI). 
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Discussion: This species presents the obvious characters of the 
genus, such as the hard, thick endoperidium, almost inseparable 
from the exoperidium, and the absence of subgleba (which separates 
this group from the true Calvatias). 


The range of G. fumosa in North America, like that of 
G. fragilis, is restricted to the western mountains. It also shares 
the same habitat with G. subcretacea, reaching maturity at the same 
time. 


Smith (1964), also recognizing the similarity of this species 
and G. subcretacea to G. fragilis (based on gleba color and the 
hard peridial wall), placed them all in the same stirps. 


GASTROPILA HESPERIA (Morgan) P. Ponce, comb. nov. 
Calvatia hesperia Morgan, J. Cinc. Soc. Nat. Hist. 18: 39, plate 
ee tiee! LOD De 


Basidiocarps 4-8 cm. in diameter, subglobose, depressed, white 
to gray, attached below by a pinched base; peridia double, the two 
layers closely knit together, hard, coriaceous, exoperidium hyaline 
or white, endoperidium thick, about O.5 mm. wide, rigid, tough, 
persistent, dehiscent by an irregular, torn aperture; gleba without 
sterile base, compact and firm, clay color to ochraceous; capil- 
litium formed by very long threads, 6-8 ~ in diameter (once or 
twice the thickness of the spores), scarcely branched, the branches 
Y-shaped, remotely septate, breaking easily at the septa, walls 
thick, pitted, the pits slitlike, sometimes partially perforating 
the walls; spores subglobose or ovoid, 4.5 x 5.5 a in diameter, 
brown, very indistinctly warted (almost smooth), hyaline envelope 
present, with a minute pedicel. 


TYPE: McClatchie s.en., Pasadena, Calif., 1895 (NY). 
Habitat: Sandy soil. 
Distribution: California. 


Specimens examined: CALIFORNIA: Pasadena, McClatchie sen. (Type) 
(NY); San Francisco, Eastwood 8 (Lloyd 22578) (BPI); Claremont, 


Crawford E-4 (Lloyd 22579) (BPI); sin loc., Morgan 3073 (Lloyd 
22580) (BPI); Pasadena, Weck s.n. (NY). 


Discussion: Morgan compared this species with Bovista pila B. & C., 
but said that the basidiocarp of the former was 4-8 cm. in diameter. 
Our species resembles Gastropila fragilis, which has affinities in 
the inseparable peridia, but ours differs in the capillitium with 
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its slitlike pits. G. hesperia, which also resembles G. fumosa in 

the peridia and the slitlike pits of the capillitium, but has the 
spores almost smooth and with a hyaline envelope, may be distinguished 
from both G. fragilis and G. fumosa by its much wider capillitium 
threads. 


GASTROPILA SUBCRETACEA (Zeller) P. Ponce, comb. nov. 
Calvatia subcretacea Zeller, Mycologia 39: 298, f. 6. 1947. 


Basidiocarps 12-20 cm. in diameter, depressed-globose to 
pulvinate, attached below by white mycelium; peridia double, exo- 
peridium white with polygonal warts, the tips of which are often 
smoky gray, the warts 7 mm. across, sometimes marked with parallel 
lines at various heights, these converging at the apex, never 
connivent, breaking away individually at maturity, endoperidium 
thin, firm, furfuraceous, honey yellow, breaking irregularly at the 
upper part; gleba without sterile base, at maturity burnt umber, 
powdery and falling away; capillitium formed by branching threads 
2.5-10 ~ in diameter, elongate, flexuous, the branches Y-shaped, 
aseptate or septa very rare and then breaking at the septae, 
rupture borders of the segments with irregular edges, walls even 
to sinuous, or tortuose at the ends, 1-2 a thick, brown, pitted, 
the pits slitlike to tear-shaped, often abundant; spores 3.5-6.5 A 
in diameter, globose, smooth or asperulate, hyaline envelope often 
evident, often l-guttulate, brown, with a short pedicel. 


TYPE: C. subcretacea Zeller, J. R. Kienholz s.n., Cloud Cap Inn, 
Mt. Hood, 1936, Hood River County, Oregon (BPI). 


Habitat: Solitary or scattered under spruce and fir in the mountains 
during the summer and fall. 


Distribution: California, Oregon and Idaho. 


imens examined: CANADA: Labrador, Port Lawian, Morse sen. 
(BPI). UNITED STATES: ALASKA: Cape Lizburne, Mason sen. (BPI). 
37168 (NY); Shores of Lake mieie: apie canve = SeNe (Herb. 
ECE 960454) (UC); Fresno, Johnstone sen. (as C. minima) (BPI); 
Janesville, Copeland sen. (BPI); Lassen Volcanic National Park, 
Cooke 33491, 42860 (CINC); Mt. Shasta, Siskiyou County, Cooke 
8671, 10222, 10238, 10272, 14742, 15650, 15665 (NY), 18111 (NY, UC), 
18153, 18414, 30054 (UC), 32597, 32644, 42638 (CINC) ; Sequoia 
National Park, M.T. Cook sens (UC). IDAHO: Adams County, Smith 
45278, 46772, 59146, 60293, 60316, 60317 (MICH); Boise County, 
Smith 58996 (MICH); Idaho County, Quimby 113A (MICH) , Smith 58610, 
58645, , 58648, 58910, 59438, 60288, 68271, 68835, 68857, 68860, 


68862, 69118, 69566, 69887, 71366 (MICH), Wehmeyer s.n. (MICH) 3 


Owyhee County, Smith 6500 (MICH) ; Boulder Lake, Smith 15825 (MICH, 
NY); Hell's Canyon, Smith 60312 ee C. fumosa) (MICH); North 
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Forest, Smith 15330 (MICH, NY); Valley County, Smith 15825, 15930, 
23546, 44635, 44728, 44865, 44867, 44877, 44903, 45239, 45248, 


65308, 65315, 65320, 65425, 65426, 65999, 66016, 66143. OREGON: 
Crater Lake National Forest, Sipe sen. (NY); Josephine County, 
Smith 55617 (MICH); Oregon County, McKnight F5424 (BPI). 
WASHINGTON: Sin loc., Smith 68388 (MICH); Clallam County, 

Smith 14489 (MICH); Kittitas, Maas 2253 (BPI); Olympic Mountains, 
Smith 14489 (NY); Paradise Park, Mt. Rainier, Trappe 285 (BPI, NY). 


Discussion: Zeller, who, in his discussion of this species, con- 
cluded that its closest affinities were with Calvatia cretacea, 
nevertheless recognized such important differences as ectoperidial 
color; size, color, and contouring of warts; endoperidial surface; 
and the absence of a sterile base. Further, he did not emphasize 
the fact that the warts of G. subcretacea are never fused as in 
C. cretacea; that the endoperidium of G. subcretacea is hard and 
difficult to separate from the exoperidium; that in C. cretacea, 
the capillitium is accompanied by membrane but in G. subcretacea, 
it is always clean; and that the subgleba (always present in 

C. cretacea) is wanting in G. subcretacea. The absence of the 
subgleba in G. subcretacea greatly influenced my decision to 
transfer the species from Calvatia to Gastropila. 
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1. Gastropila fragilis. A, Spore o 


Capillitium and spores of the type, X 1,500. 
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Fig. 2. Calvatia pachyderma (= G. fragilis). A, Spore of 
the type, X 15,000; B, Capillitium and spores of the 
type, X 1,500. 
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INTRODUCTION 


The identification of cultivated plants is of 
great importance to their growers, breeders, and 
others interested in flax crop. Agronomists recognize 
the difference between the several geographical types 
and the important commercial varieties by certain 
characters of the seed plant, and flowers. With the 
recent development of new varieties by breeding, how- 
ever, there is an urgent need for a system of classi- 
fication and description that will be enable the agro- 
nomists and the growers to identify the varieties both 
correctly and easily. 


The keys are only one of the several methods 
used now in botanical identification. The other 
methods (e.g. the poly claves) have recently been 
reviewed by Pankhurst (1974) and all aim at making the 
identification of plants both easier and more accurate 
than it is at present performed. However, the keys 
remain the most widely used means of identifying un- 
known plants, and numerous methods have now been de- 
Signed for key-generation. 


Several investigators classified flax varieties 
through arranging them into geographical or natural 
groups based on certain morphological characters. From 
them what mentioned by Clark (1920), Howard and Khan 
(1924), Vavilov (1926), Kugler and Remussi (1939), 
Whereas, Dillman (1953) constructed four keys, in an 
attempt, to classify the groups of common flax, 


The present investigation had been designated 


x Contribution from M.Sc. Thesis, Faculty of Agric., 
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to describe and arrange some flax introductions in taxa 
based on a combination of some morphological characters 
as possible. 


MATERIALS AND MiTHODS 


The materials used in this investigation were 
obtained from the flax field nursery of the fibre Crops 
Res. Section, twenty introduction imported from various 
Exp. Stations, as shown in Table (1), were sown in 
November 27th, 1971. Plants were arranged in rows 
three meters long and 20 cm. apart. This experimental 
plants received the common cultural processes necessary 
used at the flax breeding nursery. In recording data, 
plants adjacent to missing hills as well as one plant 
at each end of the row were discarded to avoid the bor- 
ders effects. Ten plants were randomly chosen to score 
the following characters : petal colour (F.C.), flower 
shape (F.S.), flower diameter (F.D.), petal position 
(P.P.), anthers colour (A.), capsule diameter (C.D.), 
oe ae (S.C.), leaf length (L.L.), and leaf width 

L.W.). 


EXPERIMANTAL RESULTS 


Description of the ten flax characters of the 
twenty introductionsstudied are shown in Table (2). 
The following is a list of the characters as recorded 
for each introduction : 


l= Petals colour Gi.,e. P.G.) : White Gi.e. W.) = "bime 
(i.e. B.) - blue violet (i.e. B.V.)- 
Violet Gove oie). 


2- Flowers shape (i.e. F.S.) : disc shaped (i.e. 1), 
star-shaped (i.e. 2), funnel shaped 
Gisea 5) 


3- Flowers diameter (i.e. F.D.) : average of 10 dia- 
meter measurements (18 - 31 mm. across). 


4—- Petals position (i.e. P.P.) : imbrecate (i.e. +) 
valvate (i.e. -). 


5- renee colour (i.e. A.) : blue (i.e. +)/yellow 
ab alen je 


6- Capsule diameter (i.e. C.D.) : average of 10 cap- 
sules (6.2 - 7.6 mm.). 


?- is Bayes (i.e. S.C.) : brown (i.e. +)/yellow 
oo SI)s5 


8- Leaf length (i.e. L.L.) : average of 10 leaves 
(29-45 mm.). 
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Table 1. The code number, names and origin of various 
flax introduction according to the system of 
the Fibre Crops Research Section in Egypt. 


. Name a Aeciaes 
ee eS ee 

on Argentina Cino 360 U.S.A. 

26 Civus Cino 881 U.S.A. 

5? (eef) 411704 Cino 1754 U Sek, 

843 (eef) stormont Garscino 1782 U.S.A. 
112 (eef) SP 7242202 Cino 1816 U.S.A. 
125 Zadar Cino 2244 U.S.A. 
128 Fibra Netherlands 
145 Red wood Newziland 
144 Unryn Japan 
161 Sv. 63 21582 Sweden 
168 Donskj 166 Sweden 
170 Knyn Sweden 
182 Planta (Dieflax) Sweden 
196 PROV. Argentine 
198 Flo Argentine 
asl RIG U.S.A. 
240 Like, OS U.S.A. 
273 Lenore U..S2As 
299 Celoy ozan Hungaria 


301 Maroc Hungaria 
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Table 2. Comparative observations of morphological 
characters for 20 flax introductions, missing 
or in applicable attributes are denoted by x 
EMG 
code P20. F.S. “P.D. PoP. A OsD«CSDR S.C. Lslomeee 
No. 
eal Ot DCO ty Cee 66 yh +). 52.0.egee 
26 a RAD O). Ee ee OAD +: 550008485 
5 uu 41.0 + + 7.6 - + 41 OvCoar 
85 6Vi Or 2960 aye te 75 + + 55 Or ae 
lie 2B L. $2500! A. Tih en, + 4). 42, Oni6.0 
125.903 Vie 3 31.0 =a /ap sens: *. 29.0% 2.0 
128 W 2325.0) See ae G7) - + 30.0 4.0 
135) 1B a 2720 + + 7.6 + + 33.0 5.0 
144 V 1 NE29.0" Pte Leake aGy. mite i) 57 OF Mae 
tol, ,.B 3 25 0 - + 7.3 + + -54..0) 95.0 
168 B 2 25507 8 SF ee 1649 + +... (37.0) 25.55 
170. «8 2 Coane = 756 ~ +, 39.0¥%4c9 
182 3 27 0 = #14655 + +) 95.0274 22 
196. BV Tyee Oe EF oe OF ee ae + 394.0 4.0 
1984.Bew. L 29.0 - + * ~ 4: 36.05¢436 
25 .Bavi Le Ole «Pte 8 6S) oe # 55.0 %4.0 
240 «=22B.V 2 2950) £4 74 = + 42.0 "3.0 
E72 2 lSsO. + 4 #y 7.5 = -) 45.0517 .0 
299 2 LSCO Ue) “4-69 - eo» 55.05 Ve 
301 2 TPO)» He + 4 Bie ~ +) \58.0* "4g 
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9- Leav width (i.e. L.W.) : average of leaves (4-6 mm). 


Considering the maximum contrast within the nine 
Characters of the twenty introduction studied, it could 
be able to constract the rollowing non-idented dichoto- 
mous key. 


l- Capsule Semidehiscence er ee eee ree eee eee eneeeenes 2 
Vapeule Lndenlecence “ius ence awbes haus Gbteetiel le 


2- Corolla funnel-shaped or star-shaped ........ 3 
Corolla disc-shaped or ee eee eee eneaeeeeeneeeeeeee "4 

4 

if 


3- Corolla tunnel-shaped, petals imbrecate...... 
Corolla star-shaped , petals valvate ere eeeee 


4— Petals blue-violet (in bud), flowers 31 mm. 
BCLose., Jar AONE tR 32. MMs ae wisia/dinpeteete a: Hiei ee 
Petals blue, flowers 25 mm across, 
Soe One 57) lin, win e:e/ ema diction demtadasne ioveteien aie en 


5- Petals blue-violet, flowers 31 mm. across(Int. 125) 
Petals blue, flowers 27 mm.across or less .... 6 


6=- Flowers 25 mm. across, capsule diameter 
aD mm. Ce (int. 161) 
Flowers 27 mm. across, Capsule diameter 
yay “HRM a? tu aise 9 prmcinizpeoan ne tape ak igi ce aCe. hae 


= Petals violet oer eeeveeeeeeeeeea eee evneea ewe eeaneenewneee 8 
Pecelss blue: or: blue VWLOleE Ve cides eedeedees 9g 


Leaf length 37 mm, leaf width 5 mm. .... (Int. 144) 


o- Petals blue oeeweeveeveevneeae eee eevee eee eeeaeeeeeee 10 
Petals blue violet oeeereveeeeeeeeeeeeeeaeeaeeee ie 


lO- Flowers 32 mm. across, leaf length 42 mm; 
leaf WLOTD. 6, Til ssn ‘aint aleibidenbaw acdearae ane 112) 

Flowers 27 mm. across, leaf length 43 mn.; 
loaf width 5 Wil. sv as ocmsrnms cee nsouemet hanes 


ll- Flowers 31 mm. across, leaf length 30 mm.; 
leaf width 4.5 mm. gio tlw « adh bk ee bee ee 26 ) 

Flowers 28 mm. across, leaf length 34 mm; 
Leaf. width: 4 my «ele ows bvieh ow d's wie's atu Gee 


le- Corolla disc - shaped eeeree reer ee eee ee eee eeeee 13 
Corolia funtiel Shaped ..csscssasaseesaneaeweman tee 


13- Petals valvate oereeeweeweeve eevee eew eee eee eeeene (Int. 198) 
Petals imbricate eevee eeevaeeeeaeve eee eaee eee eeaeeeaeee 14 


14— Flowers 31 mm. across, leaf length 41 mm.(Int. 57) 
Flowers 27 mm. across, leaf length 35 mm.(Int. 231) 
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15- Petals whi te eereereeeeoer eevee eeeeee eee eevee 16 
Petals) biiesors, DAUEG VEOLC Us ssw wis ctaielele ss s\0 L?7 


16- Flowers 23 mm. across, leaf length 40 mm.(Int.128) 
Flowers 17 mm. across, leaf length 38 mm.(Int.301) 


17?- Anther yellow Sete ate e picieis ae cae ele es ahar cre muceciae is 
Anther blue eoeeeeeeeveeeeseeeeeeeoeenreeneeeeeeeee 


18- Flowers 29 mm. across Ui? dade 
Flowers less than 19 mm. AaCroSS ...cccoce 19 


19- Leaf length 45 mm, leaf width 5 mm ......(Int.273) 
Leaf length 35 mm., leaf width 4.5 mm....(Int.299) 


Dike SiC. Uns Ss oeOUN 


It is apparent from the previous results that 
the twenty introductions were divided into two main 
groups. One of them incorporated eleven introductions 
and characterized by capsule semidehiscence, while the 
other group contained nine introduction with indehis- 
cence capsules. In addition, the present study indi- 
cated that introductions with indehiscent capsules had 
smooth septa. In this regard, Small (1907) mentioned 
that flax varieties with dehiscent bolls had also 
smooth septa. 


Following the same procedure to split each main 
group to subordinate couplet by using the detailed des- 
cription of each character, it could be able to iden- 
tify the introductions both correctly and easily. The 
two lines of the same couplet might be terminated in 
two names, two numbers or a name and number. 


SUMMARY 


The policy adopted in this study for the syn- 
thesis of the key, from some morphological characters, 
aimed primarily to ascertain the name of unknown int- 
roduction of flax with the least possible effort and 
the shortest period of time. Consequently, the identi- 
fication of twenty flax introductions according to 
petal colour, flower shape, flower diameter, petal 
position, anthers colour, capsule diameter, seed 
colour, leaf length and leaf width; were recognized. 
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INTRODUCTION 

The purpose of any identifactory key is to 
enable its user to ascertain the correct name of an 
unknown plant with the greatest of ease. Basically, 
this is most often accomplished by successive exclu- 
sions of plants represented in the key whose charac- 
ters do not coincide with those of the unknown plant, 
until the field narrows to a single plant or in some 
cases to a few plants which have the highest resemb- 
lance to the unknown one. The characters used in 
botanical identification should be as easily observ- 
able by the user of the key as possible and that the 
recording of the anatomical characteristics of the 
different flax varieties is rather laborious, time 
consuming and requires the use of certain apparatus. 


The current investigation had been designated 
to use some anatomical properties of flax varieties 
to confirm their identification through the use of a 
dichotomous (non-indented) key. Some investigators 
followed the same procedure in different crops such 
as Crozier (1950), Goodal (1968), Hall (1970), El- 
Gazzar et al. (1975), El-Shimy (1975) and others. 


MATERIALS AND METHODS 


Twenty introductions (Int.) of common flax 
(Linum usitatissimum L) from various Experimental 
Stations were sown on November 27th, 1971. Plants 
were arranged in rows 3 meters long and 20 cm. apart. 
They received the common cultural processes necessary 
used at the flax breeding nursery. Free hand cross 
section had been cut in the middle of technical length 
after 120 days from planting and double stained in 
safranin and light-green according to schedule 


* Contribution from M.Sc. Thesis, Faculty of Agric., 
Al-Azhar University, 1976. 
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mentioned by Johanson (1940). By means of fibroscope 
at magnifications of 50 X, the image of each section 
was projected on a white sheet of paper, then traced 
exactly at the border of each tissue. 


By means of a planimeter, the total area, the 
outer tissue, fibres, xylem and pith tissues percent- 
ages were measured, semi-permanent pollen preparations 
had been made according to the simple method mentioned 
by Franks and Watson (1963). in addition, another 
hand section had been cut in the middle of the capsule 
to examine its septa. 


EXPHRIMENTAL RESULTS 


The eight characters recorded for each intro- 
duction are briefly outlined as follows : 


Pollen grains (i.e. P.G.) : Average of 10 diameter 
measurements (80 x 80 - 120 x 104). 

Outer tissue area (i.e. 0.7.) : Calculated from 5 
cross sections (1.5 —- 8.4). 

Fibre area % (i.e. F.A.) : Calculated from 5 cross 
sections (7 — 19.2). 

Xylem area % (i.e. X.A.) : Calculated from 5 cross 
sections (28.9 - 49). 

Pith area % (i.e. P.A.) : Calculated from 5 cross 
sections (31 = 52.3). 

Fibre index (i.e. F.1l.) : Calculatea from mean fibre 
area in the cross sections/mm¢ex length 
of stem from cotyledons to the first 
top branch mm. (4068 - 16776). 

False sepoum (i.e. S.) : Cilate (i.e. +)/smooth (i.e. 

-) phloem fibre distribution (i.e. P.F. : in separate 

groups (i.e. ++), adjacent groups (i.e. +), complete 

ring (i.e. -). 


whe description and values of the twenty intro- 
ductions studied according to the above mentioned 
characters are tabulatea in Table (1). 


The Key 


Accoraing to the basis of the non-idented di- 
chotomous key, in addition to the data recorded for 
each introduction, the following key could be const- 
ructed : 


l- Septum smooth eoeeweeveeneveeeeneeveee ee ewneneeean eae eneneneeaneee 2] 
Septum ciliate oeenrvreveeeveeeeeeeeee eee ee eee eeeee 10 
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Table 1: Descriptions and values of anatomical 
and technological characters of 20 flax 
introductions. 


alae Ch hea nace tee anes 


No. P.G. Cer wike  Rehotvr ane PSE So PGi. 


2 TOS, 3 20). 1.0 OO Gee AG cOvy LIOSS “+ 

26 Oe. Se WOO), MESA 4 1G TS. HOLA 1398S Fe 
Sy) 96 x 100 8.5 18.6 29.6 40.6 12034 ~ eb 
83 92%2 100 VS 865 4230 46.2 - 4066 9 +" ae 
12 eI OS OO ut heO Wika eh stOig dtr O9 ellie tO596 + t+ 
125) 100 e100" 458 1569 S754 4550) leeei™ : ae 
126.4 LOOet MOS Den, 6 DsOl) S0eSmsdVicOree GO55 - ++ 
133 SBix SOG Maps G68 ol 7 “52.5 7689 + + 
A OS. eNO Siete ( Look Bed p Abe) ip LLO OT sory tomer ale 
16 D2 P WO Gres AOD. 4654 1566 935.6 4S26" “TL190 9 a ee 
16S, oO. 60) 6.95, 15.255 25 eI unter n1O650 + + 
L702 OLOOr xc SHOO = G45 65 O54 457 <4" 11695 - - 
12 ie SOus .9e4 Foti glecOn b7se) Boek 10478) » tae 
196 Soames FS8tS SU1OF4 1509 “S806 “S865 4 OSs 
198. (92 xs TOO AD hk 9 54.8, AAA ~, 8503 - + 
2A EP SSEOOw > flO 5 -4950% «S50 8720 - + 
2AO — “96, =X, LOO P36 700 41.9 46.8 4342 - -= 
27D 92 x WOO | 4665" lad 99.4 46.5 DOs Por ore 
299. 84% 092) 5685013 ..6 288 1 59e0 167-76 - ++ 
301, HESS IEEIGAWVGS. M2 .S" ZL20 4554" "15802 =a" over 
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Fibres iu separate: SYOUPS! «ss uie css cs slaw seco 
Fibres in adjacent groups or in complete ring 


hibre: Lndex more “tian l>COOl Satie aeciecaeacea 
Ripe index less) than TaAa00 ©, twice cdlde bib edie Bee 


% Pith area 39, fibre index 16776 : ... (Int. 
% Pith area 45.4, fibre index 15802 ... (Int. 


Fibre index 6645, “fibre area 9 ...... (Int. 
Fibre index more than 11000, % fibre area 
more than 14 oeeeweeeev eee eeneeeeeneeaeeeeene 


# Outer tissue area 8.3, % pith area 40.6; 
fibre. inde vl2054:. ded acdds des Bae 

% Outer tissue area 4.3, % pith area 46.3, 
fibre andex VIO Yass. ciidceewe keh SONEEE 


Rinrves in complete TING a enamcceenecewia sent he 
Rrpres LY a0 jaCGht SrOUDS «nase aadeus aeuhin Amen 


#% Outer tissue area 6.5, % fibre area 15.3; 
Cibre: iidex nLiS9S ‘eisiccs wiepien see mete 

% Outer tissue area 2.6 % fibre area 7.0; 
Rabe Index :AG42 Aces Sdisds sie meh Seale 


% Xylem area 49, % pith area 31 ........(Int. 
% Xylem area 34.8, % pith area 44.4 ....(Int. 


Ba-pres. in Separate CTOuwps \esecccableldavieeaa ls i 
Etbres in adgacent GXLOUPS is. ss sla als Mase owee toe 


% Outer tissue area 1.5, % fibre area 8.5; 
Fibre: Lndex AOGE. s wins ne aecuiee.e eae ares 

4% Outer tissue area more than 4, % fibre 
area more than 13; fibre index more 
than 10000 eenerneeeeeveeeeeeeeeeeeeeeeeneee 


Pollen dimention 88 u, fibre index 10396(Int. 
Pollen dimention 100 u,fibre index 12241(int. 


© AyIem. aves More ‘USt “35. «acon aueta'n mem eieedael 
“4 Eylemn saved more “Chan "SS si cs.s.0%,s:6'a.00 aeeesanre 


% Fibre area 19.2, fibre index 14982.. (Int. 
% Fibre area less than 14, fibre index, 
less than 11200 onerene eve eeevneene eevee eeeeneee 


% Outer tissue area 35, pollen diameter 
104.3 JOD 1h coms saan nee midi dni ey LY 
% Outer tissue area 5.4, pollen diameter 
O2 "SSO AT casa kw Gers sitewe ae eee Genes 


% Fibre avea more than 15 esas eek CSV. oe 
© Fibre area, Jessa sthaen 11 "seed. od. Fide Pewee 
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17- Pollen diameter 100 x 96 u, fibre index 
ELS Wa eoeenstrieeeenseensteeeeneeneeeeeeeeee? Cla; 144) 
Pollen dimension 80 u, fibre index 10650.... 168) 


18=- % Pith area 52.3, fibre index 7689 ... (Int. 133) 
% Pith area less than 44, fibre index 
more than 8800 eoeeereeeeeve#e#espeeepeeee#eeoeeeeee 19 


19- Fibre index 8863, % Pith area 38.8... (Int. op 
Fibre “index V105S, % pith area 44... “Cing.e ee 


DISCUSSION 


From the results concerning the anatomical 
characters which varied among the different introduc- 
tion, it was evident that there was a certain degree 
of associations among the recorded characters. As an 
example, the data showed that the increase in fibre 
area was not only correlated with the decrease or inc-— 
rease in xylem area but was also correlated with pith 
area. This is in coincide with that obtained by Hl- 
Shimy (1975) which mentioned that the lowest flax 
variety in xylem area was associated by an increase 
in fibre area per cross section. 


Furthermore, it was noticeable from the key 
that the characters used to distinguish two taxa or 
groups of taxa were also given in the same order for 
each of them, thus enabling proper comparisons between 
them. The false septum character could be divided the 
twenty introduction into two main groups which had not 
been recognized previously. One group incorporated 
eleven introduction and was characterized by smooth 
septum, while the other group contained the remaining 
introduction with ciliate septum. The other charac- 
ters were also used for dividing the two main groups 
to smallest ones. Generally, it could be concluded 
that such results explained the possibility to use 
some anatomical properties of flax varieties to con- 
firm their identifications through the use of a 
dichotomous (non-idented) key. 


SUMMARY 


l- Comparative observations of the eight anatomical 
characters; pollen grains diameter, outer tissue area 
%, fibre area %, xylem area %, pith area %, fibre index, 
false septum and phloem fibre distribution; for twenty 
introductions of common flax are recorded. Such cha- 
racters showed a certain degree of association with 
their potential taxonomic. 
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2- Confirmation for the identity characters 
through a dichotomous (non-identity) key was presented. 
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NOTES ON NEW AND NOTEWORTHY PLANTS. LXXXVIII 


Harold N. Moldenke 


SYNGONANTHUS HUBERI f. VIVIPARUS Moldenke, f. nov. 

Haec forma a forma typica speciei capitulis maturis plusmimisve 
viviparis recedit. 

This form differs from the typical form of the species in having 
its mature flowering and/or fruiting heads more or less distinctly 
viviparous. 

The type of the form was collected by J. A. Ratter, R. Reis dos 
Santos, R. Souza, and A. Ferreira (no. R.1723) in a stream | km. 
east of the Base Camp of the Anglo=Brazilian Northern Mato Grosso 
Expedition 1967/69 (Base Camp 1295' S, 51952! W), about 270 km. 
north of Xavantina, close to the Xavantina-S%o Felix road, Mato 
Grosso, Brazil, on June 11, 1968, and is deposited in the Britton 
Herbarium at the New York Botanical Garden. The collectors note 
that the leaves were submerged but the flower—heads held above 
the surface of the water. 


VERBENA HIRTA var. DUSENII Moldenke, var. nov. 

Haee varietas a forma typica speciei internodiis elongatis et 
foliorum laminis latioribus usque ad 5 cm. longis 3.5 cm. latis 
differt. 

This variety differs from the typical form of the species in 
having its internodes mostly much more elongate, 2.5—-5 cm. long, 
and the leaf-blades larger, to 5 cm. long and 3.5 cm. wide, the 
margins very coarsely serrate-dentate with broad obtusish teeth. 

The type of the variety was collected by Per Karl Hjalmar Dusén 
on a campo at Lago, Parand, Brazil, on December 11, 1903, and is 
deposited in the Britton Herbarium at the New York Botanical Gar- 
den. The type sheet also bears to pencil mmbers "8" and "=2577", 
but it seems doubtful that these are actual collector's numbers. 


ADDITIONAL MATERIALS TOWARD A MONOGRAPH OF THE GENUS CALLICARPA. 
XXV 


Harold N. Moldenke 


CALLICARPA L. 

Additional & emended bibliography: W. Trelease, Pl. Mat. Dec- 
orat. Gard. Woody Pl., ed. 5, imp. 1, 145 & 180 (1940) and ed. 5, 
imp. 2, 145 & 180. 1968; Bolkh., Grif, Matvej., & Zakhar., Chrom. 
Numb. Flow. Pl., imp. 1, 7lh (1969) and imp. 2, 71h. 197h3 0. & 
I. Degener & Pakelo, Hawaii. ae x.8. 19753; Moldenke, Phyto- 

0 
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logia 33: 375—l06. 1976. 


CALLICARPA AMERICANA L. 

Additional & emended bibliography: Bolkh., Grif, Matvej., & 
Zakhar., Chrom. Numb. Flow. Pl., imp. 1, 71h (1969) and imp. 2, 
Tly. 197; Moldenke, Phytologia 33: 363-388. 1976. 


CALLICARPA GLABRA Koidz. 

Additional & emended bibliography: Hara, Enum, Sperm. Jap., 
imp. 1, 1: 183. 198; Hyland, U. S. Dept. Agr. Pl. Invent. 177: 
222. 1971; Moldenke, Fifth Summ. 1: 308, 311, 319, & 118 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 22: 198 (1971) and 23: 
425. 1972; Hara, Enum. Sperm. Jap., imp. 2, 1: 183. 1972. 

The Hyland (1971) reference is to seed of this species col- 
lected by T. Tuyama on Chichijima island in the Bonin Islands in 
1969 under no. 345747. 


CALLICARPA GLANDULOSA Fletcher 

Additional bibliography: Moldenke, Fifth Sum. 1: 29 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 21: 6. 1971. 

Larsen and his associates describe this plant as a shrub, 2 m. 
tall, and found it growing in evergreen forests, at 600 meters 
altitude, fruiting in August. Maxwell found it in flower in 
June. 

Citations: THAILAND: Larsen, Larsen, Nielsen, & Santisuk 


31459 (Ac, 2); J. F. Maxwell 72-271 (Ac). 


CALLICARPA GRACILIPES Rehd. 
Additional bibliography: Moldenke, Fifth Summ, 1: 286 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 21: 39. 1971. 


CALLICARPA GRISEBACHII Urb. 

Additional bibliography: Moldenke, Fifth Summ, 1: 9) & 09 
(1971) and 2: 853. 1971; Moldenke, Phytologia 22: 199. 1971; Leén 
& Alain, Fl. Cuba, imp. 2, 2: 305 & 309. 197k. 


CALLICARPA HAVILANDII (King & Gamble) H. J. Lam 

Additional & emended bibliography: Fedde & Scmst. in Just, 
Bot. Jahresber. h7 (2): 2h. 19273 Fedde in Just, Bot. Jahresber. 
h7 (2): 326. 19293 H. N. Ridl., Kew Bull. Misc. Inf. 1929: 260. 
19293 Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 569. 1915 
Burtt, Notes Roy. Bot. Gard. Edinb. 293 150—152, fig. 5 B, 19693 
Moldenke, Fifth Summ. 1: 321, 08, & 409 (1971) and 2: 519, 520, 
& 853. 19713 Moldenke, Phytologia 22: 199. 1971. 

Illustrations: Burtt, Notes Roy. Bot. Gard. Edinb. 29: 150, 
fig. 5 B. 1969. 

Burtt (1969) cites Beccari 3249, Burtt & Martin B.5290, and 
Haviland 889 & 3549 from Sarawak and comments that "This material 
[Burtt & Martin B.5290] deserves mention in connexion with the two 
preceding species, C, anomala and C. barbata. It differs from the 
type specimens of C, havilandii particularly in having simple, not 
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stellate, hairs on the underside of the leaf. It is interesting 
that the new material cited under C. anomala differs from the type 
of that species in just the same way." 

Collectors describe C. havilandii as a small tree or "shrub- 
tree", 3-—-5 m. tall, and encountered it in forests or overhanging 
streams, with white flowers [corollas] in September. 

Additional citations: GREATER SUNDA ISLANDS: Sarawak: Clemens & 
Clemens 2178) (E--987906) . a 


CALLICARPA HETEROTRICHA Merr. 
Additional bibliography: Moldenke, Fifth Summ, 1: 299 (1971) 
and 2: 853. 19713; Moldenke, Phytologia 21: 153--154. 1971. 


CALLICARPA HITCHCOCKII Millsp. 
This taxon has been found to be conspecific with C. lancifolia 
Millsp., which see. 


CALLICARPA HYPOLEUCOPHYLLA Lin & Wang 

Additional bibliography: Moldenke, Fifth Summ, 1: 312 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 21: 0. 1971; Heslop- 
Harrison, Ind. Kew. Suppl. 15: 2h. 197h. 

Citations: FORMOSA: Kao 7465 (Kh). 


CALLICARPA INAEQUALIS Teijsm. & Binn. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres— 
ber. h7 (2): 2h (1927), 53 (1): 1071 (1932), and 60 (2): 570. 
191; Moldenke, Phytologia 16: 366. 1968; Moldenke, Fifth Summ, 
1: 321, 405, 407, & h10 (1971) and 2: 853. 1971. 


CALLICARPA INTEGERRIMA Champ. 

Additional bibliography: Moldenke, Fifth Summ. 1: 286, 293, 
355, 410, & 418 (1971) and 2: 853. 19713 Moldenke, Phytologia 22: 
199, 209, 281, & 282 (1971) and 25: 322 & 325. 1973. 

Hu refers to this species as "rare" in a valley. He describes 
the fruit as purple and found the plant fruiting in January. 

Additional citations: CHINA: Province undetermined: Arnott s.n. 


(Pd). HONGKONG: Hance 333 (Pd); S. Y. Hu 11369 (W-—2731389). 


CALLICARPA INTEGERRIMA var. SERRULATA Li 
Additional bibliography: Moldenke, Fifth Summ. 1: 286 & 293 
(1971) and 2: 853. 19713 Moldenke, Phytologia 21: 6. 1971. 


CALLICARPA INVOLUCRATA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1070. 19323 Burtt, Notes Roy. Bot. Gard. Edinb. 29: 
151. 1969; Moldenke, Fifth Summ, 1: 321 & 10 (1971) and 2: 853. 
1971; Moldenke, Phytologia 22: 199 & 293 (1971) and 33: 392. 1976. 

Tong found this species growing on a streambank in a river 
rainforest, in flower and fruit in December, and describes the 
plant as a slanting tree, 1) feet tall, overhanging the strean, 
the flowers white "except for the brown calyx and cream anthers; 
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fruit cauliflorous, dull light-green, ripening bright-red". 
Additional citations: GREATER SUNDA ISLANDS: Sarawak: Tong S. 


3u9LL (2). 


CALLICARPA JAPONICA Thunb. 

Additional synonymy: Callicarpa japonicum Read ex Moldenke, 
Phytologia 25L 236, in syn. 1973. 

Additional & emended bibliography: Raeusch., Nom. Bot., ed. 3 
37. 17975 Pers., Sp. Pl. 1: 343. 1817; Diels, Fl. Cent.-China Sub. 
1902; C. K. Schneid., Illustr. Handb, Laubholzk,. 2: 592—59l, fig. 
38h cme & 385 h—1 (1911) and 2: Reg. 20. 1912; Wangerin in 
Just, Bot. Jahresber. 51 (1): 553 (1923) and 46 (1): 717. 19263 
Fedde in Just, Bot. Jahresber. 46 (2): 561. 1929; W. Trelease, 
Wint. Bot., ed. 3, imp. 1, 333, fig. 1. 19313 Fedde & Schust. in 
Just, Bot. Jahresber. 53 (1): 1070 & 1071. 1932; Fedde in Just, 
Bot. Jahresber. 51 (2): 265. 19333 Fedde & Schust. in Just, Bot. 
Jahresber. 54 (2): 747. 1934; W. Trelease, Pl. Mat. Decorat. Gard. 
Woody Pl., ed. 5, imp. 1, 145. 190; Fedde & Sclmst. in Just, Bot. 
Jahresber. 60 (2): 570. 191; E. L. D. Seymour, New Gard. Encycl., 
ed. 3, 212 (19h) and ed. h, 211. 196; Hara, Enum. Sperm. Jap., 
imp. 1, 1: 183—185. 198; E. L. D. Seymour, New Gard. Encycl., 
ed. 5, 21). 19513 B. Blackburn, Trees & Shrubs East. N. An. 103. 
1952; Ikuse, Pollen Grains Jap. 128. 1956; E. L. D. Seymour, New 
Gard. Encycl., ed. 6, 211 (1963) and ed. 7, 211. 196k; Anon., 
Delect. Sem. Hort. Bot. Cent. Thbilis. Georg. 25. 1966; W. Tre- 
lease, Wint. Bot., ed. 3, imp. 2, 333, fig. 1. 1967; W. Trelease, 
Pl. Mat. Decorat. Gard. Woody Pl., ed. 5, imp. 2, 145. 1968; 
Bolkh., Grif, Matvej., & Zakhar., Chrom. Numb. Flow. Pl., imp. 1, 
Tl. 1969; Fogg, Concise Guide Shrubs 22. 1969; Bean, Trees & 
Shrubs Hardy Brit. Isls., ed. 8, 1: 69 & 470. 1970; E. L. D. 
Seymour, New Gard. Encycl., ed. 8, 211. 1970; Viertel, Trees 
Shrubs Vines no. 551. 1970; Moldenke, Fifth Summ. 1: 22, 286, 291, 
293, 299, 307-309, 311—~—31h, 319—321, 33h, 335, 355, bok, Loo— 
Wik, & 41620 (1971) and 2: 610, 77h, 853, & 971. 19713 Molden- 
ke, Phytologia 22: 199-200. 1971; Suzuki & Nakanishi, Ann. Rep. 
Jap. Int. Biol. Prog. CT (P): 12. 1971; Suzuki & Toyohara, Hist. 
& Scient,. Stud. Soro-en Garden table 2. 1971; Wyman, Gard. Encycl., 
imp. 1, 130 & 17). 19713; Anon., U. S. Dept. Agr. Home & Gard. 
Bull. 181: 1, 2, & 20. 19723; R. Bailey, Good Housekeep. D1. En 
cycl. Gard. 3: 69. 1972; Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 150. 19723 Farnsworth, Pharmacog. Titles 7 
(6): i44 & 313. 19723 Fletcher in Hillier, Man. Trees & Shrubs, 
ed. 2, 51 (1972) and imp. ed., 51. 1972; Hara, Emm. Sperm. Jap., 
imp. 2, 1: 183-18. 1972; Hosozawa & al., Phytochem. 11: 2362. 
1972; Hoang, Pollen Fl. Taiwan 243. 1972; Knorr, Prelim. List 
Wildfls. Knorr Mini Arb. Prog. Rep. 1: 13. 19723 Skinner, Orna- 
ment. Pl. Coastal Northw. 75. 19723 Wyman, Gard. Encycl., imp. 2, 
150. 1972; Moldenke, Phytologia 23: 425 & 28 (1972) and 25: 233, 
23h, & 236. 19733 Huxley, Hardwicke, & Toogood, Decid. Gard. 

Trees 26, 150, & 211. 19733 Nagai, Isawa, & Mizoguchi, Yakugaku 
Zasshi [Journ. Pharmaceut. Soc. Jap.] 93: 1087. 1973; Wedge, Pl. 
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Names, ed. 1, 2 (1973) and ed. 2, 2. 197h; Asher, Guide Bot. 
Period. 1 (95: 32. 197); Bolkh., Grif, Matvej., & Zakhar., Chrom, 
Numb. Flow. Pl., imp. 2, 711. 197); R. D. Gibbs, Chemotax. Flow. 
PL. 32 1752--1755 (197k) and 5: 206k. 1974; Harkness, Seedlist 
Handb. 38. 1974; Howes, Dict. Useful Pl. 43.197); [Farnsworth], 
Pharmacog. Titles 7, Cum. Gen. Ind. [21]. 1975; Moldenke, Phyto- 
logia 31: 393 (1975) and 33: 361 & O02. 1976. 

Additional illustrations: C. K. Schneid., Dllustr. Handb. 
Laubholzk. 2: 592, fig. 38) c—e & 593, fig. 385 h—l. 191]; W. 
Trelease, Wint. Bot., ed. 3, imp. 1, 333, fig. 1 (1931) and ed. 3, 
imp. 2, 333, fig. 1. 1967; Viertel, Trees Shrubs Vines no. 551. 
1970; Anon., U. S. Dept. Agr. Home & Gard. Bull. 181: 2. 1972; 
Huxley, Hardwicke, & Toogood, Decid. Gard. Trees 26 (in coneae 
19736 

Recent collectors describe this plant as a multi-stemmed strict 
shrub, 3—8 feet tall, or a lew or almost prostrate shrub or low 
bush, 60 cm. tall, the branches spreading to ascending, 8 feet 
wide, the bark smooth and gray, and the fruit very abundant, vio- 
let in color, glossy. The corollas are said to have been "lilac" 
in color on F. R. Fosberg 38312 & 38318, "lavender" on F. R. Fos- 
berg 38161, and “lavender-pink" on Tafuku 31. It has been found 
growing on low limestone hills, at altitudes of 00O—14,00 meters, 
while Fosberg reports it "rare in thickets at edge of narrow man= 
grove belt", "rare in Pandamus scrub on limestone", and "occasio-— 
nal in Pandanus scrub". Bailey (1972) describes it as a plant 
which "Grows to  ft., leaves to 5 in. long and finely toothed, 
with pink to white flowers in August, followed by violet berries 
{really drupes!]", hardy in Zone 7. Fletcher (1972) calls it "An 
attractive shrub of compact growth, with oval leaves, pale pink 
flowers and violet fruits", introduced into cultivation from Ja=- 
pan in 1845. Hu encountered it "among grasses". Ikuse (1956) 
describes the pollen grains as 3-colpate, 27.5—30 x 30—32.5 mu 
in size. The chromosomes are reported as n = 16 by Sugiura 
(1936) and as n = 18 by Patermann (1938) and Santamour (1965). 

Gibbs (197) reports saponin as probably present in this spe- 
cies, but leucoanthocyanin, syringin, and tannin are absent; also 
the Ehrlich test gave negative results in the leaves and the 
HCl/methanol test also gave negative results. 


below, is said to have been grown from seeds supplied by the 
Kornik Gardens in Kornik, Poland. 

It is rather interesting to note that Raeuschel (1797) writes 
the specific epithet of this species with an initial "j", but 
credits the plant as being native to "Iaponia". Suzuki & Nakan= 
ishi (1971) record the species from Oki-Nakanoshima island, where 
it grows in association with Arundo donax. Suzuki & Toyohara 
(1971) record it from the Quercus acutissima ecologic vegetational 
subgroup. Wedge (1974) records the common name, "Korean 
beautyberry". 

The D. A. Fisher s.n. (Aug. 17, 1936], Fortune A.9h, Murata 
19185, and Ohwi s.n. [Oct. 6, 1925], distributed as typical C. 
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aponica, are actually var. angustata Rehd., Kee s.n. (July luth 
1957] and Okuyama s.n. [Oct. 10, 1937] are var. rhombifolia H. J. 
Lam, and Read 1527 is C. macrophylla Vahl. 

Additional citations: HONGKONG: S. Y. Hu 12418 (W-—~2732005). 
JAPAN: Hokkaido: Maximowicz s.n. [Hakodate, 1861] (Pd). Honshu: 
Cockerell s.n. [Tsuruga, June 1923] (Bl—2017l1); Nakaike 15569 
(Oz); Ohashi & Tateishi 483 (W—270530); Ohwi s.n. (Jul. 13, 
1929] (Ba); Tateishi 505 (W--27,0532). Kiushu: Oldham 621 (Pd). 
Island undetermined: Collector undetermined 14 (K1—10Lhh), 32 
(K1—-10396), 35 (K1—1067). RyUKyU ISLAND ARCHIPELAGO: Irabu & 
Shimoji-jima: Okuhara & Sunagawa 92 (W--2628901). Miyako: F. R. 
Fosberg 38161 (W--2628896), 38312 (W-—262889), 38318 (W— 
2628897); Tafuku 31 (W—2628903). CULTIVATED: California: Herb. 
Univ. Calif. Bot. Gard. Acc. 38.533-Si (Ba). District of Colum 
bia: T. R. Dudley N.A.15L32 (Pl. Introd. 26623h] (Ba). France: 
Herb. Hort. Huber 796 (Ba). Massachusetts: R. B. Clark AA. 
12938-A [July 11] (Ba), A.A.12938-A [Oct. 17] (Ba). 


CALLICARPA JAPONICA f. ALBIBACCA Hara, Enum, Sperm. Jap., imp. l, 
ls 183. 198. 

Additional synonymy: Callicarpa japonica leucocarpa Trelease, 
Pl. Mat. Decorat. Gard. Woody Pl., ed. 5, imp. 1, 145. 190. 
Callicarpa japonica leucocarpa Sieb. ex Anon., U. S. Dept. Agr. 
Home & Gard. Bull. 181: 20. 1972. 

Additional bibliography: Nakai, Trees & Shrubs Jap., ed. 1, 1: 
453 (1922) and ed. 2, 1: 453. 1927; W. Trelease, Pl. Mat. Decorat. 
Gard. Woody Pl., ed. 5, imp. 1, 145. 1903 Fedde & Schust. in 
Just, Bot. Jahresber. 60 (2): 570. 1941; Hara, Enum. Sperm. Jap., 
imp. 1, 1: 183. 1948; W. Trelease, Pl. Mat. Decorat. Gard. Woody 
Pl., ed. 5, imp. 2, 145. 1968; Moldenke, Fifth Summ. 1: 308, 355, 
& 410 (1971) and 2: 853. 19713 Moldenke, Phytologia 22: 200. 1971; 
Anon., U. S. Dept. Agr. Home & Gard. Bull. 181: 20. 19723 Fletch- 
er in Hillier, Man. Trees & Shrubs, ed. 2, 51 (1972) and imp. ed., 
51. 1972; Hara, Enum. Sperm. Jap., imp. 2, 1: 183. 19723 Knorr, 
Prelim, List Wildfls. Knorr Mini Arb. Prog. Rep. 1: 13. 19723 
Moldenke, Phytologia 23: 425 & 428 (1972) and 25: 23) & 236. 1973; 
Harkness, Seedlist Handb. 38. 197). 

Recent collectors describe this plant as a shrub, 3 feet tall, 
the leaves yellowish-green, the corollas and fruit white, and the 
anthers bright~yellow, flowering in June, fruiting in October. 
The Dudley specimen cited below was grown from seed secured from 
Virginia. 

Additional citations: CULTIVATED: District of Columbia: T. R. 
Dudley N.A.24831 (Ba). Pennsylvania: Fogg s.n. [October 17, 

1969] (Ba). 


CALLICARPA JAPONICA f, ALBIFLORA Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 286, 307, & 
311 (1971) and 2: 853. 1971; Moldenke, Phytologia 21: 3. 1971. 
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CALLICARPA JAPONICA f. ALBIFRUCTA Hara 

Additional synonymy: Callicarpa japonica f. albifructus Hara, 
Enum. Sperm. Jap., imp. 1, 1: 18). 1948. 

Additional & emended bibliography: Fedde & Schust. in Just, 
Bot. Jahresber. 60 (2): 70. 1941; Hara, Enum. Sperm. Jap., imp. 
1, 1: 18). 1948; Moldenke, Phytologia 15: 36. 1967; Moldenke, 
Fifth Sum. 1: 309, 311, 319, 10, & 11 (1971) and 2: 853. 19715 
Hara, Enum. Sperm. Jap., imp. 2, 1: 18h. 1972. 


CALLICARPA JAPONICA var. ANGUSTATA Rehd. 

Additional synonymy: Callicarpa nikoensis Clark ex Moldenke, 
Phytologia 25: 236, in syn. 1973. 

Additional & emended bibliography: Fedde & Schust. in Just, 
Bot. Jahresber. 53 (1): 1070. 1932; Hara, Enum. Sperm. Jap., imp. 
1, 1: 18). 1948; Bean, Trees & Shrubs Hardy Brit. Isls., ed. 8, 

1: 469. 1970; Moldenke, Fifth Summ. 1: 286, 291, 293, 307, 309, 
355, 406, & 410—12 (1971) and 2: 853 & 971. 19715 Moldenke, Phy- 
tologia 22: 200. 1971; Encke & Buchheim in Zander, Handworterb. 
Pflanzennam., ed. 10, 150. 1972; Fletcher in Hillier, Man. Trees 
& Shrubs, ed. 2, 51 (1972) and imp. ed., 51. 19723; Hara, Enum. 
Sperm. Jap., imp. 2, 1: 184. 19723 Huang, Pollen Fl. Taiwan 2)3, 
pl. 161, fig. 9--12. 1972; Moldenke, Phytologia 25: 23h & 236 
(1973) and 33: 402. 1976. 

Additional illustrations: Fletcher in Hillier, Man. Trees & 
Shrubs, ed. 2, imp. ed., opp. pe 9. 19723 Huang, Pollen Fl. Tai- 
wan pl. 161, fig. 9--12. 1972. 

Fletcher (1972) describes this plant as "A Chinese form, the 
narrow leaves attaining as much as 23 cm. in length" and says that 
it was introduced into cultivation in 1907. Huang (1972) describes 
the pollen grains as "prolate-spheroidal; 28—3l x 33--36 m" and 
cites Suzuki 16791 from Formosa as the source of the pollen. Tsui 
describes the plant as woody, erect, 5 feet tall, the stem diam- 
eter 1 inch, and the fruit green when immature. The cultivated 
specimen from Scotland, cited below, is said to have been grown 
from seeds sent from Dorset, England. 

Additional citations: CHINA: Kwangtung: Tsui 601 (Ba). HONG- 
KONG: Fortune A.9 (Mu--987). JAPAN: Honshu: Murata 19185 (Ws); 
Ohwi s.n. [Oct. 6, 1925] (Ba). CULTIVATED: Massachusetts: R. B. 
Clark A.A.127-35-B [Oct. 17, 190] (Ba), A.A.127-35-B [July 2, 
1941] (Ba), A.A.176-36-A [July 2] (Ba), A.A.176—36-A [Aug. 8] 
(Ba), AA.6622-1-B [July 11] (Ba), A.A.6622-1-B [Aug. 8] (Ba). 

New York: D. A. Fisher s.n. [Aug. 17, 1936] (Ba). Scotland: Herb. 


CALLICARPA JAPONICA var. ERYTHROCARPA Sieb. 

Additional bibliography: Moldenke, Phytologia 16: 368-369. 
1968; Moldenke, Fifth Summ. 1: 309, 08, & 411 (1971) and 2: 853. 
1971. 
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CALLICARPA JAPONICA var. GLABRA Nakai 
Additional bibliography: Moldenke, Fifth Summ, 1: 307 (1971) 
and 2: 853. 1971; Moldenke, Phytologia 21: 4. 1971. 


CALLICARPA JAPONICA f. GROSSIDENTATA Nakai 

Additional bibliography: Moldenke, Phytologia 16: 369-370. 
1968; Moldenke, Fifth Summ. 1: 307, 308, 410, & 11 (1971) and 
2: 853. 1971. 


CALLICARPA JAPONICA f. KIIRUNINSULARIS Masam, 
Additional bibliography: Moldenke, Fifth Summ. 1: 313, 10, & 
411 (1971) and 2: 853. 1971; Moldenke, Phytologia 21: hh. 1971. 


CALLICARPA JAPONICA war. LUXURIANS Rehd. 

Additional & emended bibliography: Wangerin in Just, Bot. 
Jahresber. 51 (1): 553. 1923; Fedde in Just, Bot. Jahresber. 51 
(2): 265. 1933; Hara, Enum, Sperm. Jap., imp. 1, 1: 18) & 186. 
1948; Moldenke, Fifth Summ. 1: 307—309, 311—31), 319, 355, 10— 
412, 417, & 419 (1971) and 2: 610 & 853. 19713 Moldenke, Phytolo- 
gia 22: 200. 1971; Fletcher in Hillier, Man. Trees & Shrubs, ed. 
2, 51 (1972) and imp. ed., 51. 1972; Hara, Enum. Sperm. Jap., 
imp. 2, 1: 18) & 186. 1972; Nagai, Izawa, & Mizoguchi, Takugaku 
Zasshi [Journ. Pharmaceut. Soc. Jap.] 93: 1087. 1973; Asher, 
Guide Bot. Period. 1 (9): 32. 197k. 

Fletcher (1972) describes this plant as "A form with larger 
leaves and flower clusters" from Japan. The leaves on the Ohwi 
and the Okuyama specimens cited below are very large, the blades 
to 17 cm. long and 7 cm. wide. The Chuang & Hsu collection, orig- 
inally distributed as C, kotoensis Hayata, has the young leaves 
densely floccose on the larger venation beneath (and also abun 
dantly resinous-glandular) and the young twigs are also densely 
floccose. If this is typical of Hayata's taxon it may very well 
be deserving of nomenclatural recognition, at least as a variety! 

Recent collectors have encountered C. japonica var. lwarians 
among shrubs on open slopes, at 100-~150 m. altitude, fruiting in 
August. An additional recorded vernacular name is "Lan-yu 
beauty-berry". 

Additional citations: KOREAN COASTAL ISLANDS: Botel Tobago: 
Chu & Hsu s.n. [Aug. 18, 1958] (Ba). JAPAN: Honshu: Okuyama 
8.n. [Oct. 19, 1950] (Ba). Kiushu: Ohwi s.n. [Oct. 20, 1928] 

(Ba) ; Togashi, Murata, & Kanai 10079 (K1—1001,6). RYUKIU ISLANDS 
ARCHIPELAGO: Yakyshima: Tagawa & Konta 75 (Ws). 


CALLICARPA JAPONICA f. MAJOR Nakai 
Additional bibliography: Moldenke, Phytologia 16: 375. 1968; 
Moldenke, Fifth Summ, 1: 307 & 308 (1971) and 2: 853. 1971. 


CALLICARPA JAPONICA var. MICROCARPA Nakai 

Additional & emended bibliography: Fedde & Scmst. in Just, 
Bot. Jahresber. 5) (2): 747. 1934; Hara, Enum. Sperm. Jap., imp. 
1, 1: 18h, 1948; Moldenke, Phytologia 16: 375. 1968; Moldenke, 
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Fifth Summ. 1: 309 (1971) and 2: 853. 1971; Hara, Emu. Sperm. 
Jap., imp. 2, 1: 184. 1972. 


CALLICARPA JAPONICA var. RHOMBIFOLIA H. J. Lam 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 570. 19413 Moldenke, Fifth Summ. 1: 286, 307, 309, 
R121, 355, his & 17 (1971) and 2: 853. 1971; Moldenke, Phy- 
tologia 22: 200 (1971), 25: 234 (1973), and 33: 02. 1976. 

Material of this variety has been misidentified and distribu- 
ted in some herbaria under the designation C. dichotoma Raeusch. 
The specimen from Maryland, cited below, is said to have been 
grown from seed received from England, 

Additional citations: KOREA: Koo s.n. [July 1th 1957] (Ws). 
JAPAN: Honshu: Okuyama s.n, [Oct. 10, 1937] (Ba); Uno 2611 (Ba). 
CULTIVATED: Maryland: P. Russell P.1.9810 (Ba). 


CALLICARPA JAPONICA var. TAQUETII (Léveillé) Nakai 

Additional synonymy: Callicarpa japonica var. taqueti Nakai ex 
Wangerin in Just, Bot. Jahresber. 51 (1): 553. 1923. 

Additional & emended bibliography: Wangerin in Just, Bot. 
Jahresber. 51 (1): 553. 19233 Fedde & Schust. in Just, Bot. Jah- 
resber. 53 (1): 1070. 1932; Fedde in Just, Bot. Jahresber. 51 (2): 
265. 19333 Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 570. 
1941; Hara, Enum. Sperm. Jap., imp. 1, 1: 18). 19438; Moldenke, 
Fifth Summ. 1: 307, 308, 411, & 418 (1971) and 2: 853. 19713 Mol- 
denke, Phytologia 22: 200. 19713; Hara, Enum. Sperm. Jap., imp. 2, 
1: 18. 1972; Moldenke, Phytologia 31: 393. 1975. 


CALLICARPA KINABALUENSIS Bakh. & Heine 
Additional bibliography: Burtt, Notes Roy. Bot. Gard. Edinb. 

29: 151. 19693 Moldenke, Fifth Summ. 1: 321 & 11 (1971) and 2: 

853. 1971; Moldenke, Phytologia 21: 447 (1971) and 33: 392. 1976. 


CALLICARPA KINABALUENSIS var. ENDERTI Moldenke 
Additional bibliography: Moldenke, Fifth Summ, 1: 321 & 11 
(1971) and 2: 853. 1971; Moldenke, Phytologia 21: 46. 1971. 


CALLICARPA KINABALUENSIS var. TONSA Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 321 & 411 
(1971) and 2: 853. 1971; Moldenke, Phytologia 21: 46. 1971. 


CALLICARPA KOCHIANA Mak. 

Additional & emended bibliography: Willd., Emm. Pl. Hort. Ber- 
ol. 1: 158. 1809; Desf., Tabl. Ecol. Bot., ed. 2, 64. 1815; Fedde 
& Schust. in Just, Bot. Jahresber. 6 (2): 195. 19253 Fedde in 
Just, Bot. Jahresber. 6 (2): 561. 1929; E. D. Merr., Trans. Am. 
Phil. Soc., ser. 2, 2) (2): [Comm. Lour.] 332—333 & 18. 1935; 
Hara, Enum. Sperm. Jap., imp. 1, 1: 18-185. 198; Bolkh., Grif, 
Matvej., & Zakhar., Chrom. Numb. Flow. Pl., imp. 1, 71h. 1969; D. 
R. W. Alexander, Hong Kong Shrubs 16. 1971; Moldenke, Fifth Sum. 
1: 286, 291, 293, 29h, 299, 309, 313, 355, 407, 113, h17, & 418 
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(1971) and 2: 853. 19713 Moldenke, Phytologia 22: 200, 281, & 283. 
1971; Hara, Enum. Sperm, Jap., imp. 2, 1: 184—185. 19723; Huang, 
Pollen Fl. Taiwan 243, pl. 161, fig. 17--20. 1972; Bolkh., Grif, 
Matvej., & Zakhar., Chrom, Numb. Flow. Pl., imp. 2, 71h. 197h; 
Moldenke, Phytologia 28: 8. 197. 

Additional illustrations: D. R. W. Alexander, Hong Kong Shrubs 
16 (in color). 1971; Huang, Pollen Fl. Taiwan, pl. 161, fig. 17-- 
20. 1972. 

Anderson (1971) describes this plant as "A tall wild shrub 
reaching 10 feet (3 m.) in height, with branchlets and inflores- 
cence thickly clothed with a tawny wool intermixed with copious 
spreading hairs......common in ravines. Native of Indo-China 
and south-eastern China." He speaks of the corollas as "purplish" 
but on S. Y. Hu 5570 they were "purplish-pink", on S. Y. Hu 1067 
"lavender", and on T. Ying 609 "white" — the stamens on the last- 
mentioned collection said to have been purple. The fruits are 
described as white on S. Y. Hu 6732. 

Recent collectors describe the plant as a much-branched shrub, 
to meters tall, and have found it on grassy hillsides and in 
undergrowth, flowering in May and July, fruiting in March. The 
pollen grains are described by Huang (1972) as "spheroidal to sub- 
oblate; 28--36 x 32-0 mu", based on Nakamura 658 from Formosa. 

Vernacular names ones are "callicarpa cotonneux" and 
"Loureiro beauty-berry". 

Material 3 been misidentified and distributed in some her- 
baria as C. rophylla Wall. and as Geunsia sp. 

i hae citations: BANGLADESH: Griffith 6040, in part (Mu— 
996). CHINA: Fukien: Cheng 1899 (Mu); En 2312 (tu i Kwangtung: 
W. Y. Chun 253 (Ln—699)1). “CHINESE COASTAL ISLANDS: Lantau: 
Moldenke & & Moldenke 28111 (Ac). HONGKONG: W. Y. Chun 5120 (Pd); 
Fortune 118 (E—2168596, Mu--995); Hance 337 7 (Pd); S. Ye = 5570 
(W—2711232), 6732 (W—2697173), 10647 647 (W—2730912) 5 T Ying 609 
(Pd). JAPAN: Shikoku: Makino s.n. [Oct. 1902] (B1—L3757) 5 j Sa- 


tomi 27013 (Ba). FORMOSA: Chen n & | Kao sen. (Jan. 7, 1958] (Ba); 
DeVol & Huang 1253 (Ba). 


CALLICARPA KWANGTUNGENSIS Chun 
Additional bibliography: Moldenke, Fifth Summ. 1: 286 & 05 
(1971) and 2: 853. 1971; Moldenke, Phytologia 22: 200. 1971. 


CALLICARPA LACINIATA H. J. Lam 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 1913 Moldenke, Phytologia 16: 4h9—LS0. 1968; 
Moldenke, Fifth Summ. 1: 329 (1971) and 2: 853. 1971. 


CALLICARPA LAMII Hosokawa 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 7 (2): 2h (1927), 53 (1) 1071 (1932), and 60 (2): 570. 
19h]; Moldenke, Phytologia 16: 450—L51. 1968; B. C. Stone, Mic- 
ronesica 6: [Fl. Guam] 503. 1970; Moldenke, ot Pe Summ, 1: 319, 
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09, & 412 (1971) and 2: 853. 19713; Fosberg, Falanruw, & Sachet, 
Smithson. Contrib. Bot. 22: 38. 1975. 

Stone (1970) reduces this species to synonymy under C. candi- 
cans (Burm, f.) Hochr., a disposition with which I cannot possibly 
agree. 

Fosberg and his associates (1975) cite the following collec- 
tions from the Marianas Islands, where the species has been col- 
lected at the edge of forests: Alamagan: Anderson 116 (W). Pagan: 
Anderson 606 (W); Marche 153 ("Fo", W). 


CALLICARPA LANCIFOLIA Millsp. 

Additional synonymy: Callicarpa fulva "A. Rich." apud Millsp., 
Publ. Field Columb. Mus. Bot. 2: 180-161. 1906 [not A. fulva 
Griseb., 1911, nor A. Rich., 1850]. Callicarpa hitchcockii 
Millsp., Publ. Field Columb. Mus. Bot. 2: 312—313. 1909. Calli- 
carpa hitchcockiana Millsp. ex Moldenke in Fedde, Repert. Spec. 
Nov. hO: 59, in syn. 1936. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 570. 19413 Moldenke, Fifth Summ. 1: 93, 94, 08, 409, 
& 1h (1971) and 2: 853. 19713; Moldenke, Phytologia 21: hO & hh7. 
1971; Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 308. 197h. 

I am indebted to my friend, William T. Gillis, for pointing 
out that there are really no tangible constant differences between 
Millspaugh's two "species", C. hitchcockii and C. lancifolia. All 
the notes which I have previously recorded under C, hitchcockii 
should, therefore, now be transferred to C. lancifolia. Fedde & 
Schuster (191) seem to equate C, lancifolia Merr. (C. merrillii 
Moldenke] of the Philippine Islands with C. lancifolia Milisp., 
crediting it to Cuba and giving C. Wright 3173 as the type. This 
is, of course, an unfortunate mixup on their part -- Merrill's 
species and that of Millspaugh are totally different and distinct 
from each other. 

Correll & Hill describe C. lancifolia as a "straggly shrub 2.5 
m. tall with long trailing willowy branches" and encountered it on 
the summit of high coppice-—covered hills. 

The Byrne 125, distributed as C. hitchcockii, is actually 
Petitia domingensis Jacq. 
ue tec Gh citations: BAHAMA ISLANDS: Eleuthera: Correll & Hill 

216 (N). 


CALLICARPA LEONIS Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 570. 1913 Moldenke, Phytologia 16: 52. 1968; Mol- 
denke, Fifth Summ. 1: 9h & 12 (1971) and 2: 854. 19715 Alem4n 
Frias, Aurich, Ezcurra Ferrer, Gutiérrez Vézquez, Horstmann, Lépez 
Rendueles, Rodrfguez Graquitena, Roquel Casabella, & Schreiber, 
Die Kulturpfl. 19: 421—l22. 1972; Farnsworth, Pharmacog. Titles 8 
(8): iv. 1973; Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 307. 197h. 


1976 Moldenke, Notes on Callicarpa 491 


CALLICARPA LINGII Merr. 
Additional bibliography: Moldenke, Fifth Summ. 1: 286 (1971) 
and 2: 85. 19713 Moldenke, Phytologia 21: 334. 1971. 


CALLICARPA LOBO-APICULATA Metc. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 571. 1913 Moldenke, Fifth Summ, 1: 286, 291, 293, 
& 412 (1971) and 2: 85h. 1971; Moldenke, Phytologia 22: 201. 1971. 

Steward & Cheo describe this plant as 3 m. tall, with red, 
fragrant flowers, and found it growing in a valley forest at 50 
m. altitude, flowering in August. Pollen samples were taken from 
their specimen cited below by M,. Strick on January 19, 1932, a 
specimen previously erroneously cited by me as C. mdiflora Hook, 
& Arn. 

Additional citations: CHINA: Kwangsi: Steward & Cheo 876 (N). 


CALLICARPA LONGIBRACTEATA Chang 
Additional bibliography: Moldenke, Fifth Summ. 1: 293 (1971) 
and 2: 854. 1971; Moldenke, Phytologia 21: 48. 1971. 


CALLICARPA LONGIFOLIA Lam. 

Additional & emended bibliography: Lam., Tabl. Encycl. Méth. 
Bot. [Illustr. Gen.] 1: pl. 69, fig. 2 (1791) and 1: 293. 1792; 
Pers., Sp. Pl. 1: 343. 1817; Paxt., Pock. Bot. Dict., ed. 1, 57 
(1840) and ed. 2, 57 189; Diels, Fl. Cent.-China 548. 1902; 
Brandis, Indian Trees, imp. 1, 512. 1906; C. K. Schneid., Illus- 
tr. Handb. Laubholzk. 2: Reg. 20. 1912; Heyne, Nut. Pl. Ned.~Ind., 
ed. 1, hs: 107—-108. 1917; H. J. Lam in H. Hallier, Meded. Rijks 
Herb. Leid. 37: 33. 1918; Parker, Forest Fl. Punj., ed. 2, 397— 
398. 192k; Janssonius, Mikrogr. Holz. Jav. 77). 1926; Kloppen- 
burg-Versteegh, Wenk. Raadgev. Betreff. Gebr. Ind. Pl., ed. , 88. 
1934; Kanjilal, Das, Kanijalal, & De, Fl. Assam 3: 63, 65, & 
5u5. 1939; Fedde & Sclmst. in Just, Bot. Jahresber. 60 (2): 570. 
1941; Anon., Wealth of India Raw Mat. 2: 1h. 1950; Heyne, Nutt. 
Pl. Indones., ed. 3. 19503; Chopra, Nayar, & Chopra, Gloss. Indian 
Med. Pl. 45. 1956; Parker, Forest Fl. Punj., ed. 3, 393 & 576. 
1956; Willaman & Schubert, Agr. Res. Serv. U. S. Dept. Agr. Tech. 
Bull. 123k: 236. 1961; Rahman, Curr. Sci. 31 (7): 302—303. 1962; 
Deb, Sengupta, & Malick, Bull. Bot. Soc. Beng. 22: 17h, 199, & 
210. 1968; Caaudhuri, Bull. Bot. Soc. Beng. 23: 129. 19693 Deb, 
Sengupta, & Malick, Bull. Bot. Surv, India 11: 199. 1969; Brandis, 
Indian Trees, imp. 2, 512. 1971; Hartwell, Lloydia 3h: 386. 1971; 
Moldenke, Fifth Sum. 1: 139, 267, 270, 272, 282, 284—286, 291, 
29);, 299, 30k, 307," 31k, 315, 321, 329, 332, 333, 335, 338, 339, 
3h, 349, 355, 390, hOh—hIh, & 416—h20 (1971) and 2: 526, 570, 
854, & 971. 1971; Moldenke, Phytologia 22: 196, 201, 282, 28h, & 
291. 1971; V. Singh, Journ. Bomb. Nat. Hist. Soc. 68: 343. 19715 
Farnsworth, Pharmacog. Titles 7 (4): v & 222. 1972; Huang, Pollen 
Fl. Taiwan 23, pl. 161, fig. 13--16. 1972; Letouzey, Man. Bot. 
Forest. Afr. Trop. 2 (B): 361. 1972; R. R. Stewart, Annot. Cat. 
in Nasir & Ali, Fl. W. Pakist. 605. 1972; Thanikaimoni, Inst. 
Frang¢. Pond. Trav. Sect. Scient. & Techn. 12 (1): 30h. 1972; Alt- 
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schul, Drugs & Foods 25. 1973; Hartley, Dunstone, Fitzgerald, 
Johns, & Lamberton, Lloydia 36: 293. 19735 Hocking, Excerpt. Bot. 
A.21: a5 & 116. 1973; Moldenke, Phytologia 25: 232 & 236 (1973) 
and 28: hh6, hy8, & 454. 1974; Farnsworth, Pharmacog. Titles 9 
Gy (197h) and 9 (2): i414 & 116. 197h5. R. D. Gibbs, Chemotax. 
Flow, Pl. 3: 1753 & 1754 (197) and : 206). 1974; Subramanian, 
Nair, & Vedantham, Phytochem. 13: 306—307. 197; Moldenke, Phy- 
tologia 33: 381 & 391. 1976. 

Additional illustrations: Huang, Pollen Fl. Taiwan, pl. 161, 
fig. 13—16. 1972. 

Subramanian and his associates (197) have isolated calliter- 
penone and its monoacetate, sitosterol, ursolic acid, and 7-O- 
glucuronides of luteolin and apigenin from the leaves of this spe- 
uae They snecest that "the occurrence of diterpenes in Calli- 

carpa is common." 

Deb and his associates (1969) describe the plant as a "Slender 
shrub with small globose fruits, in outskirts of forests", found 
it growing at 270 m. altitude, and cite Deb 1h. Hartley *and his 
associates (1973) refer to it as a "Small tree in disturbed foot- 
hill rain forest" in New Guinea, citing their no. 11365. Jacobs 
describes it as a treelet, Si m, tall, the innovations olive- 
green, the corollas pale-violet, the filaments and style violet, 
the anthers yellow, and the fruit "becoming white", and encounter— 
ed it in locally disturbed primary forests on old well—drained 
volcanic soil. Other recent collectors describe it as a shrub or 
tree, 10 feet tall, with a trunk girth of 2=--3 inches, the fruit 
green or "green-white" in June and July. The corollas are said to 
have been "white" on Kadir A.2886. Huang (1972) describes the pol- 
len grains as "subprolate to suboblate; 25——-39 x 39--35 mu; colpi 
30——3 x 4 mu" on the basis of Huang 5176 and Simizu 3629 from 
Formosa. 

Parker (1956) reports this species native to "Eastern Bengal 
and the Khasia hills" and avers that it has "long been cultivated 
in gardens" in Punjab. Gibbs (197) reports syringin as doubtful- 
ly present in the stems, while the HCl/methanol test yielded only 
negative results. Hartwell (1971) reports the leaves used in 
poultices in the treatment of hard tumors in Indonesia. 

Additional vernacular names recorded for C. longifolia are 
"fat fung shu" [=leprosy tree], "meniran sapi", and "tai yan mat" 
[=great man]. Altschul (1973) cites To & Tsang 12480 & 12556. 
Stewart (1972) records the species as in cultivation on the plains 
of Pakistan. Lam (1918) cites Elbert 186) from Lombok, Grundler 
4183 & 4199 from Sumbawa, and Elbert 3000 & 306 from Celebes. 

Material of C. longifolia has been misidentified and distribu- 
ted in some herbaria as Clerodendrum infortunatum L. On the other 
hand, the R. B. Clark A.A.6622-1-B, distributed as C. longifolia, 
is actually C. japonica var. angustata Rehd., while Boeea 9396 & 
959 and Koelz 10419 are C. longifolia f. floccosa Schau. 

Additional citations: INDIA: Khasi States: Hooker & Thomson s.n. 
[O—5000 ped.] (Pd). BANGLADESH: Wallich 1829 (Pd). BURMA: Tenas- 
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serim: Brandis s.n. (Moulmein] (Pd); Falconer 504 (Pd); Helfer 
6038 (Pd). ANDAMAN ISLANDS: South Andaman: Heinig s.n, (Mar. 
1896] (Pd). GREATER SUNDA ISLANDS: Java: T. Anderson 72 (Pd). 
Sabah: Elmer 20102 (Mi); Kadir A.2308 (K1—880). Sarawak: Cur~ 
rick & Enoch JC.312 (K1—3295)5 Kadir A.2886 (K1—8517). NEW 
GUINEA: Papua: Jacobs 9345 (W—2758310). CULTIVATED: Egypt: Has- 
sib s.n. [24/12/1929] (Gz, Gz, Gz). India: Herb. Hort. Bot. Calc. 
gn. (Pd). LOCALITY OF COLLECTION UNDETERMINED: Collector unde- 
termined s.n, (Pd). 


CALLICARPA LONGIFOLIA f. FLOCCOSA Schau. 

Additional synonymy: Callicarpa longifolia var. lanceolarium 
F.B.L. ex Kanjilal, Das, Kanijalal, & De, Fl. Assam 3: 65, sphalm. 
1939. Callicarpa lanceolarium F.B.I. ex Kanjilal, Das, Kanijalal, 
& De, Fl. Assam 3: SL5, sphalm. 1939. Callicarpa longifolia var. 
laceolaria C. B. Clarke ex V. Singh, Journ. Bomb, Nat. Hist. Soc. 


68: 343, sphalm. 1971. Callicarpa longifolium Isles & Vinas, in 
herb. 

Additional bibliography: Paxt., Pock. Bot. Dict., ed. 1, 57 
(18,0) and ed. 2, 57. 18493 Kanjilal, Das, Kanijalal, & De, Fl. 
Assam 3: 65 & SiS 1939; Deb, Sengupta, & Malick, Bull. Bot. Soc. 
Beng. 22: 210. 1968; Corner & Watanabe, Illustr. Guide Trop. Pl. 
752. 1969; Deb, Sengupta, & Malick, Bull. Bot. Surv. India ll: 199. 
1969; Rao & Verma, Bull. Bot. Surv. India 11: 10. 1969; Moldenke, 
Fifth Summ. 1: 270, 291, 29h, 299, 304, 315, 321, 329, 331, 333, 
335, LOL, 40S, h12—-h1h, 417, & 420 (1971) and 2: 854. 19713 Mol- 
denke, Phytologia 22: 201. 1971; V. Singh, Journ. Bomb. Nat. Hist. 
Soc. 68: 343. 1971; Hocking, Excerpt. Bot. A.21: 115 & 116. 1973; 
Moldenke, Phytologia 25: 236 (1973), 28: lh6, 48, & 45k (197k), 
and 33: 391. 1976. 

Recent collectors refer to this plant as a shrub or small tree, 
3—-10 feet tall, with scrambling habit, the trunk with a 2=-inch 
girth, the outer bark dark-green, the under surface also dark- 
green, the under bark pale-green, the inner bark also pale=green, 
the wood white, the leaves "mid-greeny yellow" and dull above, 
"light greeny-yellow" and dull beneath, the calyx green, the pet- 
als, filaments, and pistil white and the anthers brown lor "flowers 
green", according to Koelz], scented, and the young fruit green 
or light-green, ripening white. They have found it flowering in 
September and October, fruiting in October. Deb and his associates 
encountered it "in secondary forests about ten years after culti- 
vation", reporting that it is "used for curing fever — scrape bark 
off roots, mix with water, strain and drink water". 

Additional vernacular names reported are "dieng-soh-kait—lang", 
"gabar besi", "sabarl besi", and "si marsioe~sioe". 

Kanjilal and his associates (1939) report that in Assam this 
plant flowers in the rainy season and fruits in the cold season. 
The corollas are said to have been white on Isles & Vinas NOF. 


34486. These collectors encountered the plant at 500 m. altitude 
in a river valley rainforest. MDlias & Azahari found it growing in 
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open spaces on white sandy soil at 00 feet altitude, while Poore 
found it in scrub vegetation on riverbanks at 50 feel elevation 
in Perak, referring to the fruit as "berries [they are actually 
drupes] ripening white". 

It should be mentioned here that the tag attached to the Isles 
& Vinas specimen cited below reads "33827" and this number orig- 
inally was repeated on the printed label, but later the latter 
was crossed out and replaced by "3,86". 

Additional citations: INDIA: State undetermined: Roxburgh s.n. 
[Ind. Orient.] (Pd). MALAYA: Malacca: Collector undetermined s. 
n. (Pd); Griffith 37 (Pd). Penang: C, Curtis 309 (Pd); Wallich 
1835 (Pd). Perak: Poore 00 (K1—)00). Singapore: Cantley 120 
(Pd). PHILIPPINE ISLANDS: Tawitawi: Ramos & Edafio s.n. [Herb. 
Philip. Bur. Sci. 4406] (Pd), s.n, [Herb. Philip. Bur. Sci. 
44326] (Pd). GREATER SUNDA ISLANDS: Borneo: Kostermans 21361 (E— 
1830355). Java: Koorders 26587 (Pd); Yates 3025 (Pd). Sarawak: 
Chai & al. son. [Herb. Sarawak Forest Dept. S.33202] (Ld, Mi); 
Ilias & Azahari s.n. [Herb. Sarawak Forest Dept. S.35625] (Ld). 
Sumatra: Boeea 9049 (W—227555h), 9396 (W--227571h), 959 (W— 
2275789); Yates 160) (Pd). NEW GUINEA: Papua: Isles & Vinas NOF. 
34486 ["33827"] (Mu). CULTIVATED: Egypt: Mahdi 1 (Gz, Gz), 70 
(Gz, Gz), sen. [13/4/1964] (Gz, Gz), son. [2h/10/1965) (Gz); Ve 
Tackholm son. [27/10/1959] (Gz, Gz, Gz). ‘India: Koelz 10119 
(Ba). Java: Collector undetermined s.n. [H. B. Java] (Pd, Pd). 


CALLICARPA LONGIFOLIA var. HORSFIELDII (Turcz.) Moldenke 

Additional bibliography: Moldenke, Fifth Summ. 1: 321, 09, & 
420 (1971) and 2: 854. 19713 Moldenke, Phytologia 21: 151—~162. 
1971. 


CALLICARPA LONGIPES Dunn 

Additional bibliography: Moldenke, Fifth Summ. 1: 286, 07, & 
415 (1971) and 2: 85). 19713 Moldenke, Biol. Abstr. 52: 9943. 
1971; Moldenke, Phytologia 22: 201. 19713; Hocking, Excerpt. Bot. 
A.21: 116. 1973. 


CALLICARPA LONGIPES var. LAUI Moldenke 

Additional bibliography: Moldenke, Fifth Summ, 1: 286 (1971) 
and 2: 854. 19713 Moldenke, Phytologia 21: 208. 19713 Hocking, 
Excerpt. Bot. A.21: 116. 1973. 


CALLICARPA LONGIPETIOLATA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres= 
ber. 53 (1): 1071. 1932; Quisumbing, Act. Manil. A.y (9): 6. 
1969; Moldenke, Fifth Summ. 1: 315, 413, & 419 (1971) and 2: 85h. 
1971; Moldenke, Phytologia 22: 202 & 209. 1971. 

see rag citations: PHILIPPINE ISLANDS: Luzon: Elmer 6266 
(Pd). 
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CALLICARPA LONGIPETIOLATA var, GLABRESCENS Moldenke 
Additional bibliography: Moldenke, Fifth Summ, 1: 315 & 13 
(1971) and 2: 85. 1971; Moldenke, Phytologia 22: 202. 1971. 


CALLICARPA LONGISSIMA (Hemsl.) Merr. 

Additional bibliography: Moldenke, Fifth Summ, 1: 286, 291, 
307, 313, 412, 413, & 418 (1971) and 2: 85 & 971. 1971; Moldenke, 
Phytologia 22: 202. 1971; Huang, Pollen Fl. Taiwan 23, pl. 162, 
fig. 1—3. 1972; Hocking, Excerpt. Bot. A.21: 116. 1973. 

Additional illustrations: Huang, Pollen Fl. Taiwan, pl. 162, 
fig. 13. 1972. 

Huang (1972) describes the pollen grains of this plant as 
"oblate-spheroidal; 26--30 x 28--3l mu" on the basis of Suzuki 
5046 from Formosa, 

- Additional citations: CHINA: Kwangtung: Sampson 1,956 (Pd). 


CALLICARPA LUTEOPUNCTATA Chang 
Additional bibliography: Moldenke, Fifth Summ, 1: 286 (1971) 
and 2: 85). 1971; Moldenke, Phytologia 21: 21). 1971. 


CALLICARPA MACROPHYLLA Vahl 

Additional & emended bibliography: Raeusch., Nom. Bot., ed. 3, 
37. 17973 Pers., Syn. Pl. 1: 133. 1805; Pers., Sp. Pl. 1: 32. 
1817; Paxt., Pock. Bot. Dict., ed. 1, 57 (180) and ed. 2, 57. 
1849; Baden Powell, Handb. Econ. Prod. Punj. 571. 1868; Gamble, 
Man. Indian Timb., ed. 2, imp. 1, 525—526. 1902; Brandis, Indian 
Trees, imp. 1, 512. 19063 Gamble, Man. Indian Timb., ed. 2, imp. 
2, 525--526. 19223 Parker, Forest Fl. Punj., ed. 2, 397. 192k; 
Osmaston, Forest Fl. Kumaon 08. 1927; E. D. Merr., Trans. Am. 
Phil. Sic., ser. 2, 2 (2)s [Comm. Lour.] 332—333 & 418. 1935; 
Joshi in Kashyap, Lahore Dist. Fl. 195, fig. 168. 1936; Kanjilal, 
Das, Kanijalal, & De, Fl. Assam 3: 62, 6h, & 545. 19393 Biswas, 
Indian Forest Rec., ser. 2, Bot. 3: 1. 191; Anon., Wealth of 
India Raw Mat. 2: 1. 1950; Kitamura in Kihara, Scient. Res. Jap. 
Exped. Nepal 1: 208-209. 1955; Chopra, Nayer, & Chopra, Gloss. 
Indian Med. Pl. 45. 1956; Parker, Forest Fl. Punj., ed. 3, 393 & 
576. 19563; Nair, Pollen Grains West. Himal. Pl. [Asia Monogr. 5:] 
35, pl. 12, fig. 15h. 1965; S. P. & R. N. Banerjee, Bull. Bot. 
Surv. India 10: 187. 1968; Bolkh., Grif, Matvej., & Zakhar., 
Chrom. Numb, Flow. Pl., imp. 1, 71h. 1969; Kapoor, Singh, Kapoor, 
& Srivastava, Lloydia 32: 303. 1969; Suwal, Fl. Phulch. & Godaw. 
89. 1969; Kanjilal, Forest Fl. 311. 1970; Bhakuni, M. L. & M. M. 
Dhar, Dhawan, Gupta, & Srimal, Indian Journ, Exp. Biol. 9: 93. 
1971; Brandis, Indian Trees, imp. 2, 512. 1971; Moldenke, Fifth 
Summ, 1: 264, 267, 269—272, 282, 286, 293, 294, 335, 355, hOS— 
408, 410, 413, & h17—l19 (1971) and 2: 854 & 971. 1971; Molden- 
ke, Phytologia 22: 202—203, 209, 281—283, & 289. 1971; Shah & 
Joshi, Econ, Bot. 25: 19. 1971; Chatterjee, Desmukh, & Chandra- 
sekharan, Tetrahedron 28: 319-32). 1972; Farnsworth, Pharmacog. 
Titles 7 (3): i4 & 177 (1972) and 7 (10): iv. 19723 Fong, Trojén- 
kova, Troj4nek, & Farnsworth, Lloydia 35: 117—1h9. 19723; Gamble, 
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Man. Indian Timb., ed. 2, imp. 3, 525--526. 1972; Stainton, For- 
ests Nepal 23 & 77. 1972; R. R. Stewart, Annot. Cat. in Nasir & 
Ali, Fl. W. Pakist. 605. 1972; Ahmad & Zaman, Tetrahed. Lett. 2h: 
2179-=2182. 19735; Anon., Biol. Abstr. 55 (7): B.A.S.IC. Se3h. 
19735 Chatterjee, Desmukh, & Chandrasekharan, Biol. Abstr. 55: 
02). 1973; Farnsworth, Pharmacog. Titles 6, Cum. Gen, Ind. [22] 
(1973), 8: 627 (1973), 8 (1): iii (1973), and 8 (8): iv. 1973; 
Hocking, Excerpt. Bot. A.21: 116. 1973; Moldenke, Phytologia 25: 
234 (1973) and 28: 46 & 48.1974; Bolkh., Grif, Matvej., & Zak- 
har., Chrom. Numb. Flow. Pl., imp. 2, 71h. 197h; El-Gazzar, 
Egypt. Journ. Bot. 17: 75 & 78. 1974; Farnsworth, Pharmacog. 
Titles 9 (2): iii & 116. 197); Subramanian, Nair, & Vedantham, 
Phytochem., 13: 306—~307. 197h3 (Farnsworth{, Pharmacog. Titles 7, 
Cum. Gen. Ind. [21]. 1975; Moldenke, Phytologia 31: 389 (1975) 
and 33: 398. 1976. 

Additional illustrations: Joshi in Kashyap, Lahore Dist. Fl. 
195, fig. 168. 1936; Nair, Pollen Grains West. Himal. Pl. [Asia 
Monog. 5:] pl. 12, fig. 15h. 1965. 

Subramanian (197) has isolated sitosterol and calliterpenone 
from this plant. Sharma (1963) reports the chromosome number as 
34. Suwal (1969) describes the plant as "An erect shrub, 3 m. 
highs; branchlets tomentose. Leaves short~petioled, elliptic, 
lanceolate, acuminate, crenate or sharply toothed, base cuneate, 
stellately tomentose beneath. Flowers purple, in axillary cymes. 
Fruits mimite, globose, white." He avers that it flowers in Sep- 
tember and fruits in October. Collett (1902), however, gives its 
period of flowering as July to November and its overall distribu- 
tion as "Throughout N. and E, India, ascending to 6000 ft." Os- 
maston (1927) refers to it as occurring "throughout the area 
[Kumaon] between 1,000 and 5,000 feet. Common and found in many 
different types of forest including sal. Flowers: June—August. 
Fruit: December=--February." More recent collectors have found it 
growing at altitudes of 1550 to 3500 feet and describe it as a 
"small tree, 15 ft. tall" or “common aromatic pubescent shrub", 
the peduncles longer than the petioles, the cymes wide-spreading. 
The corollas are said to have been "purple" on Shah MS.1211, but 
"white" on Khalil s.n. My wife and I found it in flower in Sri 
Lanka in January and the 15-foot tall tree had Dendrophthoé sp. 
growing epiphytically on its branches. 

Shah & Joshi (1971) report that "The wood [of this species of 
Callicarpa] is rubbed against a clean stone with water and the 
paste so obtained is used on mouth and tongue sores (khap or 
daya)" in India, Additional vernacular names recorded for it are 
"bonmala", "budhia~ka-lava", "chapite-rakal", "gupora-asing", 
"sam—mojonti", and "tong-loti" in Assam. Kanjilal and his associ- 
ates (1939) describe the fruit as "Drupes 12—18 in across, 
white", but this is surely an error, probably for 1.2—-1.8 mm, 
These authors also state that in Assam a "Poultice of bark [of 
this plant] is applied for headache" and that the plant flowers 
and fruits there "throughout the year". 

Parker (192) informs us that C. macrophylla inhabits the "Sub- 
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Himalayan tract from the Indus eastwards ascending to 4,000 feet. 
Fairly common in waste places along ravines, etc. Flowers during 
the rainy season." 

Stewart (1972) records the species from Poonch, Swat, Kashmir, 
and Punjab and describes it as "common" in West Pakistan. The 
Banerjees (1968) record it from Bihar. Kitamura (1955) records 
the vernacular name, "daidogoro", and gives the species' overall 
distribution as "Himalaya, India, Burma, China: Yunnan, Szechuan, 
Kwantung, Hainan; Siam, Indo-china, New-Guinea, Mascarenes, Reun- 
ion", 

Material of C. macrophylla has been misidentified and distribu- 
ted in some herbaria under the names C. japonicum Read and C, 
tomentosa (L.) Murr. On the other hand, the Judd & Bryan 158, 


distributed as C. macrophylla, is actually C. formosana Rolfe, 
while Tackholm s.n. eqn is not verbenaceous. 

Additional citations: PAKISTAN: West Kashmir: Khan 88), (Kh); 
Qaiser & Ghafoor 898 (Kh). INDIA: Assam: Matthes s. SoM. . (Pd); Jen- 
kins s.n. (Pd); Simons s.n. (Pd). East Punjab: T. Thomson s.n. 
(Pa). ~ Uttar Pradesh: | ry Si Singh 11:82 (Pd). West Bengal: S S. Kurz 
son. (Pd); T. Thomson s.n. (Plan. Ganget. Inf.) (Pd), sn. . (Plan. 
Ganget. Sup., 1—l,000 ped.] (Pd). State undetermined: H, Falcon- 
er 748 (Pd). BANGLADESH: Griffith 600 (Pd); Sahni 21608 (Ba). 
BURMA: Southern Shan States: Khalil s.n. (Pd). CULTIVATED: New 
York: Read 1527 (Ba). Singapore: M. Shah MS.1211 (Ba). Sri Lan- 
ka: Moldenke, Moldenke, & Jayasuriya 28138 (Ac, Gz, Kh, Ld, Pd, 
W—27606) . LOCALITY OF COLLECTION UNDETERMINED: Collector un 
determined s.n. [lth July 1802] (Pd), s.n. (Pd, Pd, Pd). ri 


CALLICARPA MACROPHYLLA var. GRIFFITHII C. B. Clarke 
Additional bibliography: Moldenke, Fifth Summ. ls 270 (1971) 
and 2: 854. 1971; Moldenke, Phytologia 21: 226—227. 1971. 


CALLICARPA MADAGASCARIENSIS Moldenke 
Additional bibliography: Moldenke, Fifth Summ. 1: 259 (1971) 
and 2: 854. 1971; Moldenke, Phytologia 21: 227—228. 1971. 


CALLICARPA MAGNIFOLIA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres= 
ber. 53 (1): 1070. 1932; Moldenke, Fifth Summ. 1: 315 (1971) and 
2: 854. 1971; Moldenke, Phytologia 22% 2036 19 Tle 


CALLICARPA MAINGAYI King & Gamble 

Additional bibliography: Kawazu, Jap. Agr. Res. Qaurt. 3 (2): 
20——2),. 1968; Moldenke, Fifth Summ. 1: 29h, 30h, & 412——1) (1971) 
and 2: 85. 19713 Moldenke, Phytologia 22: 203, 281, 286, 289, & 
292. 19713 Nishino, Kawazu, & Mitsui, Agric. Biol. Chem. 35: 1921- 
1930. 1971; Nishino, Kawazu, & Mitsui, Tetrahed. Lett. 1541. 19713 
Anon., Biol. Abstr. Bh (6): "BASIC. S.37. 1972; Kawazu, Nishino, 
McCrindle, & McMaster, Agric. Biol. Chem. 36: 125—12h6. 19723 
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Nishino, Kawazu, & Mitsui, Biol. Abstr. 5h: 3250. 19723 Farnsworth, 
Pharmacog. Titles 6, Cum. Gen. Ind. [22] (1973), 8 (1): iii (1973), 
and 8 (3): ii & 236. 1973; Hegnauer, Chemotax. Pfl. 6 [Chem. Reihe 
21]: 670. 19733 L. E. Biol. Abstr. 56: 396). 1973; Farnsworth, 
Pharmacog. Titles 9: 365 (197) and 9 (4): ii. 197); Subramanian, 
Nair, & Vedantham, Phytochem. 13: 307. 197; Moldenke, Phytologia 
33: 391. 1976. 

Stone describes this plant as a small tree, 15--60 feet tall, 
"densely stellate-tomentose almost throughout except the upper 
leaf-surface.....the stems pubescent ashy-brown, leaves rusty-buff 
beneath", and encountered it at altitudes of 1000--3600 feet, 
flowering in Jamary and November, and fruiting in July. The 
corollas are said to have been "pale pinkish-violet" on B. C. 


Stone 6557 & 7521. 

Kawazu and his associates (1973) have worked out the stereo— 
chemistry of maingayic acid derived from this plant with its cor 
relation with hardwickiic acid. Nishino and his associates (1972) 
first isolated maingayic acid and determined it to be a furanoid 
diterpenic acid, possessing a rearranged labdane skeleton. 

The B. C. Stone s.n. [28-2-1970], distributed as C, maingayi, 
actually represents C. arborea Roxb. instead. 

Additional citations: MALAYA: Pahang: B. C. Stone 6557 (1— 
6655), 7521 (K1—8693). Selangor: B. C. Stone 7169 (K1—771). 


CALLICARPA MEGALANTHA Merr. 
Additional bibliography: Moldenke, Fifth Summ, 1: 315 (1971) 
and 2: 854. 19713; Moldenke, Phytologia 21: 231—232. 1971. 


CALLICARPA MEMBRANACEA Chang 
Additional bibliography: Moldenke, Fifth Summ, 1: 286 (1971) 
and 2: 85). 19713 Moldenke, Phytologia 21: 232—233. 1971. 


CALLICARPA MERRILLII Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres— 
ber. 60 (2): 569 & 570. 1913; Moldenke, Fifth Summ. 1: 315, 06, 

& 12 (1971) and 2: 85. 19713; Moldenke, Phytologia 22: 203. 1971; 
Hocking, Excerpt. Bot. A.21: 116. 1973. 

Fedde & Schuster (191) seem to equate C. lancifolia Merr. [now 
known as C. merrillii] with the older C. lancifolia Millsp. This 
is an unfortunate mixup — the two taxa are very different and are 
totally separate and distinct from each other. 


CALLICARPA MICRANTHA Vidal 
Additional bibliography: Moldenke, Fifth Sum, 1: 315 (1971) 
and 2: 85. 19713 Moldenke, Phytologia 22: 203. 1971. 


CALLICARPA MOLLIS Sieb. & Zucc. 

Additional & emended bibliography: C. K. Schneid., Illustr. 
Handb. Laubholzk. 2: Reg. 20. 1912; W. Trelease, Wint. Bot., ed. 3, 
imp. 1, 333. 19313; Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 
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570. 1941; Hara, Enum, Sperm. Jap., imp. 1, 1: 185. 1983; Ikuse, 
Pollen Grains Jap. 128. 1956; W. Trelease, Wint. Bot., ed. 3, imp. 
2, 333. 19673; Bean, Trees & Shrubs Hardy Brit. Isles, ed. 8, 1: 
470. 19703 Moldenke, Fifth Summ. 1: 307—309, 311, 356, 408, 1h, 
& 419 (1971) and 2: 85h. 19713 Moldenke, Biol. Abstr. 52: 993. 
1971; Moldenke, Phytologia 22: 203 & 281. 1971; Suzuki & Hara, 
Veget. Surround. Area Soro-en, table 2. 1971; Hara, Enum. Sperm. 
Jap., imp. 2, 1: 185. 19723 Skinner, Ornament. Pl. Coastal Northw. 
75. 19723 Migo, Bull. Coll. Ube 10: 61. 1973; Moldenke, Phyto- 
logia 25: 236. 1973; R. D. Gibbs, Chemotax. Flow. Pl. 3: 1753 & 
1754 (1974) and h: 2064. 197k. 

Recent collectors have found this plant growing on dry ground 
in thickets in sunny places, on steep slopes in riverside forests, 
and in the "Akebia trifoliata group" ecologic association. Ikuse 
(1956) describes the pollen grains as 35—-37 x 35—37 m in size. 
The corollas are said to have been "purple" on Fukuoka & Kohmyoji 
1037. 

Gibbs (197) reports syringin doubtfully present in the stems 
of this plant, while cyanogenesis is absent in the leaves and the 
HCl/methanol test gives only negative results. 

Additional citations: JAPAN: Honshu: Charette 1555 (Bl—157481), 
1738 (Bl1—157425)5; Fukuoka & Kohmyoji 1037 (W—2686220); Kanai & 
Ohashi s.n. [16 June 1973] (W—2751597); Maruyama & Okamoto 1617 
(Ba, Bl—-158089); Maximowicz s.n. [1862] (Pd); Ohwi s.n. [June 20, 
1927] (Ba), sen. (Oct. 1927] (Ba); Togasi 379 (Ba). Kiushu: Old- 
ham 620 (Pd). Island undetermined: Collector undetermined 17 (K1- 
10448) . 


CALLICARPA MOLLIS var. MICROPHYLLA Sieb. & Zucc. 

Additional & emended bibliography: Hara, Enum, Sperm. Jap., imp. 
1, 1: 185. 1948; Moldenke, Fifth Summ, 1: 309 & 311 (1971) and 2: 
85. 1971; Moldenke, Phytologia 21: 338. 1971; Hara, Enum. Sperm. 
Jap., imp. 2, 1: 185. 1972. 


CALLICARPA MOLLIS var. RAMOSISSIMA Nakai 

Additional synonymy: Callicarpa mollis var. microphylla Nakai 
ex Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 570, in syn. 
191 [not C. mollis var. microphylla Sieb. & Zucc., 186]. 

Additional & emended bibliography: Fedde & Schust. in Just, Bot. 
Jahresber. 60 (2): 570. 1913 Hara, Emm, Sperm. Jap., imp. 1, 1: 
185. 1948; Moldenke, Fifth Summ. 1: 309 & 311 (1971) and 2: 85h. 
1971; Moldenke, Phytologia 21: 338—339. 1971; Hara, Emm. Sperm. 
Jap., imp. 2, 1: 185. 1972; Moldenke, Phytologia 25: 236. 1973. 


CALLICARPA NIGRESCENS Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 5h (2): 747. 193k; Moldenke, Fifth Summ, 1: 315 & 331 (1971) 
and 2: 85). 1971; Moldenke, Phytologia 21: 339-30. 1971. 
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CALLICARPA NIPENSIS Britton & P. Wils. 
Additional bibliography: Moldenke, Fifth Sum. 1: 9 & 1h 
(1971) and 2: 854. 19713; Moldenke, Phytologia 21: 3h0—3l1. 19713 

Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 307. 197k. 


CALLICARPA NUDIFLORA Hook. & Arn. 

Additional synonymy: Callicarpa acuminata Wall. ex Mehra & 
Bawa, Evolution 23: 466. 1960 [not C. acuminata Humb., 1825, nor 
Humb, & Bonpl., 1821, nor H.B.K., 1817, nor Humb. & Kunth, 1839, 
nor Kunth, 187]. 

Additional & emended bibliography: Parker, Forest Fl. Punj., 
ed. 2, 397. 192h; Kanjilal, Das, Kanijalal, & De, Fl. Assam 3: 
63, 65—l66, & 54S. 1939; Fedde & Scmust. in Just, Bot. Jahres- 
ber. 60 (2): 571. 19413 Parker, Forest Fl. Punj., ed. 3, 393 & 
576. 1956; Mehra & Bawa, Evolution 23: 66. eee Burkill, Dict. 
Econ. Prod. Malay Penins. 1: 0709. 1966; R. J. Moore, Reg. 
Vege 77: 70. 19715 Moldenke, Fifth Summ. 1: 267, 272, 282, 28h, 
286, 291, 293, 29h, 299, 30h, 319, 356, 403, 13, bah, hi6, & 
417 (1971) and 2: 85h. 1971; Moldenke, Phytologia 22: 203 & 209 
(1971) and 25: 232. 1973; Altschul, Drugs & Foods 245. 19733 
Lépez—Palacios, Revist. Fac. Farm. Univ. Los Andes 9 (13): 6h. 
19733 Hocking, Excerpt. Bot. A.21: 116. 19733 Moldenke, Phyto— 
logia 28: 3 & 48 (197h) and 31: 390, 391, & 393. 1975. 

Recent collectors describe this plant as a shrub, 2=-3 m. 
tall, or small tree, )--6 m. tall, the trunk l—-5 cm. in diame- 
ter, the bark brownish-grayish, with cracks, the leaves opposite, 
the calyx glabrous, and the fruit "purple" or "faint purple". The 
corollas are said to have been "purple" on S. Y. Hu 5599 and Su- 
mithraarachchi DBS.377. Mehra & Bawa (1560) seaport thes the chromosome 
count as n= 17. The plant has been encountered at 1550 feet al- 
titude. Kanjilal and his associates (1939) state that it flowers 
in the "rainy season" in Assam. Hu found it growing along bam- 
boo fences in Hongkong. Altschul (1973) records the vernacular 
names, "pok kwat t'am", says that the plant is used "in medicine 
for injuries", and cites Groff 050. 

Parker (1956) reports Cc. m mudiflora as "Native of China. Has 
long been cultivated in gardens in India, e.g., Lahore." It has 
been collected in anthesis in June. 

The Steward & Cheo 876, previously cited by me as C. nudiflora, 


proves, “instead, to be C. lobo-apiculata Metc., while M M. Shah MS. 
1211 is C. macrophylla Vahl . 

~ Additional citations: CHINESE COASTAL ISLANDS: Lantau: S. xy. 
Hu 6611 (W—2697820. HONGKONG: S. Y. Hu 5599 (W—2711365), 1236) 
(W—2730675). HONGKONG ISLANDS: High: S. Y. Hu 9507 (W~273139). 
CULTIVATED: India: Herb. Hort. Roy. Bot. Gard. s.n. [March 1887] 
(Pd); Wallich 1830/1 (Pd). Sri Lanka: Moldenke, Moldenke, & J 


suriya 28139 (Pd, W--276)28, Z); Sumithraarachchi DBS.377 (Ld). 
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CALLICARPA NUDIFLORA var. ANGUSTIFOLIA Metc., Lingn. Sci. Journ. 
ll: 407. 1932. 

Bibliography: Metc., Lingn. Sci. Journ. 11: 07. 1932; Fedde & 
Schust. in Just, Bot. Jahresber. 60 (2): 571. 1913; Moldenke, 
Phytologia 25: 232. 1973. 

This variety is apparently endemic to Hainan island. 


CALLICARPA OBLANCEOLATA Urb. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres~ 
ber. 53 (1): 1070. 1932; Anon., Biol. Abstr. 52 (19): B.A.S.I.C. 
S.36. 1971; Moldenke, Fifth Summ, 1: 9 & 10 (1971) and 2: 85h. 
1971; Moldenke, Biol. Abstr. 52: 10542. 1971; Moldenke, Phytolo- 
gia 21: 376-377. 19713; Hocking, Excerpt. Bot. A.21: 116. 1973; 
Leén & Alain, Fl. Cuba, imp. 2, 2: 305 & 308, fig. 131. 197k. 

Additional illustrations: Leén & Alain, Fl. Cuba, imp. 2, 2: 
308, fig. 131. 197k. 


CALLICARPA OBTUSIFOLIA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 47 (2): 245. 19273 Moldenke, Fifth Summ. 1: 315 (1971) and 
2: 854. 1971; Moldenke, Phytologia 21: 377—-378. 1971. 


CALLICARPA OLIGANTHA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 46 (2): 195. 1925; Moldenke, Fifth Sum, 1: 286 (1971) and 2: 
854. 1971; Moldenke,Phytologia 21: 378-379. 1971. 


CALLICARPA OSHIMENSIS Hayata 

Additional & emended bibliography: Hara, Enum, Sperm, Jap., imp. 
1, 1: 185. 1948; Moldenke, Fifth Sum, 1: 309, 311, 313, 410, & 
41h (1971) and 2: 854. 1971; Moldenke, Phytologia 22: 203-20. 
1971; Anon., Biol. Abstr. 53 (10): B.A.S.I.C. S.35. 19723 Hara, 
Enum, Sperm. Jap., imp. 2, 1: 185. 1972; Moldenke, Biol. Abstr. 53: 
5255. 19723; Hocking, Excerpt. Bot. A.21: 116. 1973; Migo, Bull. 
Coll. Ube 10: 61. 1973; E. H. Walker, Fl. Okin. & South. Ryuk. 
887-888. 1976. 


CALLICARPA OSHIMENSIS var. IRIOMOTENSIS (Masam.) Hatus. 

Additional bibliography: Moldenke, Fifth Sum. 1: 311, 10, & 
41) (1971) and 2: 854. 1971; Moldenke, Phytologia 21: 380—383. 
1971; Migo, Bull. Coll. Ube 10: 61. 1973; E. H. Walker, Fl. Okin. 
& South, Ryuk. 888. 1976. 

Recent collectors have encountered this plant at altitudes of 
300--520 meters, flowering in June. 

Additional citations: RYUKYU ISLAND ARCHIPELAGO: Ishigaki: F. R. 
Fosberg 38008 (W--2628906), 3805 (W--2628907); Kurata & Nakaike 
1109 (W—2733382). 


CALLICARPA OSHIMENSIS var. OKINAWENSIS (Nakai) Hatus. 
Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1070. 1932; Moldenke, Fifth Summ, 1: 311 & 1) (1971) 
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and 2: 854. 1971; Moldenke, Phytologia 22: 20). 1971; Migo, Bull. 
Coll. Ube 10: 61. 19723 E. H. Walker, Fl. Okin. & South. Ryuk.887 
& 888. 1976. 
Walker encountered this plant along forest paths on Okinawa. 
Additional citations: RYUKYU ISLAND ARCHIPELAGO: Okinawa: E, 
H, Walker 825 (W--2619317). 


CALLICARPA PACHYCLADA Quisumb,. & Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres 
ber. 56 (2): 285. 19373 Moldenke, Fifth Sum. 1: 315, 321, & 15 
(1971) and 2: 85. 1971; Moldenke, Phytologia 21: 383-384. 1971. 


CALLICARPA PARVIFOLIA Hook. & Arn. 

Additional & emended bibliography: Hara, Enum. Sperm. Jap., imp. 
1, 1: 185. 1948; Moldenke, Fifth Summ, 1: 319 & 1h (1971) and 2: 
766 & 85. 19713; Moldenke, Phytologia 22: 20). 1971; Hara, Enum. 
Sperm. Jap., imp. 2, 1: 185. 19723 Hatus., Journ. Jap. Bot. 7: 
181-183 & 185, fig. 1. 19725 Anon., Biol. Abstr. 56 (6): B.A.S.I. 
C. S.35. 19733 Hale, Biol. Abstr. 56: 219. 1973. 

Illustrations: Hatus., Journ. Jap. Bot. 7: 182, fig. 1.1972. 


CALLICARPA PAUCIFLORA Chun 
Additional bibliography: Moldenke, Fifth Summ, 1: 286 (1971) 
and 2: 85h. 19713 Moldenke, Phytologia 21: 386-387. 1971. 


CALLICARPA PEDUNCULATA R. Br. 

Additional synonymy: Callicarpa scabra Hort. ex Moldenke, Phy- 
tologia 28: 45h, in syn. 197k. 

Additional bibliography: H. J. Lam in H. Hallier, Meded. Rijks 
Herb. Leid. 37: 33—3h. 1918; Fedde & Schust. in Just, Bot. Jah- 
resber. 60 (2): 569 & 570. 1941; D. R. W. Alexander, Hong Kong 
Shrubs 17. 1971; Moldenke, Fifth Sum, 1: 271, 272, 282, 286, 293, 
30); 313, 315; 32k, 329, 331,335, 338——3h0, 3h, 3495) 3505-250, 
406, ho7, 122; bah, bas; & 418-120 (1971) and 2: 765 & 85h—855. 
1971; Moldenke, Phytologia 22: 20), 209, 281, 286, 289, & 291. 
1971; Anon., Biol. Abstr. 53 (10): B.A.S.I.C. S235. 19723 Chatter- 
jee, Tetrahedron 28: 319-323. 1972; Farnsworth, Pharmacog. 
Titles 7 (10): iv & 673. 1972; Fong, Troj4mkpva, Trojdnek, & Farns- 
worth, Lloydia 35: 147. 1972; Foreman, Div. Bot. Dept. For. N. 
Guin. Bot. Bull. 5: 63. 19723 Moldenke, Biol. Abstr. 53: 5255. 
19723 Altschul, Drugs & Foods 245. 1973; Hartley, Dunstone, Fitz- 
gerald, Johns, & Lamberton, Lloydia 36: 293. 1973; Hocking, Ex- 
cerpt. Bot. A.21: 116. 1973; Moldenke, Phytologia 28: hh8 & Sk. 
1974; Farnsworth, Pharmacog. Titles 9 (1): v. 197); [Farnsworth], 
Pharmacog. Titles 7, Cum. Gen. Ind. [21]. 1975; Moldenke, Phyto- 
logia 33: 398. 1976. 

Additional illustrations: D. R. W. Alexander, Hong Kong Shrubs 
17 (in color). 1971. 

Alexander (1971) refers to this species as "An erect wild 
shrub, about 3 or feet" tall, but my wife and I found it to be a 
slender shrubby tree, 15 feet tall. Alexander contimes "In April 


1976 Moldenke, Notes on Callicarpa } 503 


or May, numerous small] lavender flowers borne at leaf axils in 
dense, rounded woolly clusters, with stalks about 1/2 inch" long 
appear; "Small round purple berry-like fruits appear during the 
cool, dry season". He records the common name, "beauty berry", 
and says that it is "Native of southern China to the Philippines. 
Common locally [Hongkong] in thickets at low altitudes. Some- 
times grown for the ornamental berry-like fruits in gardens." 
Foreman (1972 -- not "1971" as stated on the title-page!) records 
the species from Bougainville island. Hartley and his associates 
(1973) describe the species as a "Bushy tree in secondary growth 
thickets" in New Guinea, citing his nos. 114,62, 12051, & 13039. 

Altschul (1973) avers that in the Solomon Islands Nvin 3s small 
baby in arms is sick the fruit is chewed with betel mut and spat 
into the baby's mouth", citing Kajewski 220 as authority. 

The Kaspiew s.n. (Grafton, 15.9.1958], distributed as Callicar- 
pa pedunculata, is actually Lantana montevidensis (Spreng.) Briq. 
Additional citations: LESSER SUNDA ISLANDS: Timor: Armstrong 

sen. (Pd). AUSTRALIA: New South Wales: R. T. Baker s.n. [March 
1871] (Pd). Queensland: Collector undetermined s.n. [Edgecombe 
Bay] (Pd), s.n. (Pd). CULTIVATED: India: Herb, Hort. Bot. Calcut. 
s.n. (Pd). “Java: Collector undetermined 8.n. Pa B.] (Pa), s.n. 
(Pa); Herb. Hort. Bot. Jav. s.n. (Pd, Pd, Pd). Sri Lanka: Molden 
ke, Moldenke, & J. & Jayasuriya 28145 (Pd, W—2764h12, Z). LOCALITY 
OF COLLECTION UNDETERMINED: Collector undetermined s.n. (Pd, Pd). 


CALLICARPA PEDUNCULATA var. GLABRIUSCULA H. J. Lam in H. Hallier, 
Meded. Rijks Herb. Leid. 37: 33-3. 1918. 

Additional & emended bibliography: H. J. Lam in H. Hallier, 
Meded. Rijks Herb. Leid. 37: 33—-3h. 1918; Fedde & Schust. in 
Just, Bot. Jahresber. 60 (2): 569. 191; Moldenke, Fifth Sum, 1: 
321, 329, 331, 356, & 41h (1971) and 2: 855. 19713 Moldenke, Phy- 
tologia 21: 5-56. 1971. 

Lam (1918) cites for this taxon Elbert 503 & 631 from Wetar. 


CALLICARPA PEDUNCULATA var. GLANDULOSA H. J. Lam 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 191; Moldenke, Fifth Summ, 1: 321 & 335 (1971) 
and 2: 855. 1971; Moldenke, Phytologia 21: 56—57. 1971. 


CALLICARPA PEDUNCULATA var. PSILOCALYX H. J. Lam 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 569. 19413 Moldenke, Fifth Summ. 1: 338 (1971) and 
2: 855. 19713; Moldenke, Phytologia 21: 457. 1971. 


CALLICARPA PETELOTII Dop 
Additional bibliography: Moldenke, Fifth Summ, 1: 299 (1971) 
and 2: 855. 1971; Moldenke, Phytologia 21: 457-58. 1971. 


CALLICARPA PHANEROPHLEBIA Merr. 
Additional bibliography: Moldenke, Fifth Summ. 1: 315 (1971) 


Sok Pols VEAL (0). JOC TL YY Vol. 33, Dent 
and 2: 855. 1971; Moldenke, Phytologia 21: 458—~l59. 1971. 


CALLICARPA PILOSISSIMA Maxim, 

Additional bibliography: Moldenke, Fifth Summ. 1: 287, 313, 
321, 403, & 416 (1971) and 2: 855. 1971; Moldenke, Phytologia 22: 
20). 1971; Huang, Pollen Fl. Taiwan 243. 1972. 

Huang (1972) describes the pollen grains of this species as 
"subprolate to suboblate; 28-36 x 25--38 m" in size and cites 
Hsieh 11668, Huang 4932, and Karamoto 660. 

The Huang 1922, distributed as typical C. pilosissima, seems 
better placed as var. henryi Yamamoto. 


CALLICARPA PILOSISSIMA var. HENRYI Yamamoto 

Additional bibliography: Moldenke, Fifth Summ. 1: 287 & 313 
(1971) and 2: 855, 1971; Moldenke, Phytologia 21: 61—1\62. 1971. 

Huang refers to this plant as a shrub and encountered it in 
fruit in December. 

Additional citations: FORMOSA: Huang 1922 (Ba). 


CALLICARPA PLATYPHYLLA Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 6 (2): 195. 1925; Moldenke, Fifth Sum. 1: 315 (1971) and 2: 
855. 1971; Moldenke, Phytologia 22: 205. 1971. 

Recent collectors have found this plant in fruit in October and 
December. 

Additional citations: PHILIPPINE ISLANDS: Luzon: Edaffo s.ne 
(Herb. Philip. Bur. Sci. 78325] (Ba), s.n. [Herb. Philip. Bur. 
Sci. 7860)] (Ba). 


CALLICARPA PLUMOSA Quisumb. & Merr. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 56 (2): 285. 19373 Moldenke, Fifth Summ. 1: 299, 315, & 116 
(1971) and 2: 855. 19713; Moldenke, Phytologia 22: 205. 1971. 


CALLICARPA POILANEI Dop 
Additional bibliography: Moldenke, Fifth Sum, 1: 29) & 299 
(1971) and 2: 855. 1971; Moldenke, Phytologia 22: 205. 1971. 


CALLICARPA PRINGLEI Briq. 

This taxon has now been reduced to varietal status under C. 
acuminata H.B.K., as C. acuminata var. pringlei (Briq.) Moldenke, 
which see, 


CALLICARPA PSEUDORUBELLA Chang 
Additional bibliography: Moldenke, Fifth Sum, 1: 287 (1971) 
and 2: 855. 19713 Moldenke, Phytologia 21: 67—l68. 1971. 


CALLICARPA PSILOCALYX C. B. Clarke 

Additional bibliography: Brandis, Indian Trees, imp.1, 512. 
1906; Kanjilal, Das, Kanijalal, & De, Fl. Assam 3: 62, 465, & 
545. 1939; Mehra & Bawa, Evolution 23: 66. 1960; Brandis, Indian 
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Trees, imp. 2, 512. 19713 Moldenke, Fifth Summ. 1: 272, 282, 29h, 
& 416 (1971) and 2: 855. 1971; R. J. Moore, Reg. Veg. 77: 70. 
1971; Moldenke, Phytologia 22: 205 (1971) and 28: 3. 197k. 

Kanjilal and his associates (1939) refer to the gland—dotted 
calyx of this species and report that the plant flowers in June 
in Assam, fruiting in August and September. Mehra & awa (1960) 
record the chromosome count as n = 17. 


CALLICARPA RAMIFLORA Merr. 
Additional bibliography: Moldenke, Fifth Summ. 1: 315 (1971) 
and 2: 855. 19713 Moldenke, Phytologia 21: 469--,70. 1971. 


CALLICARPA RANDAIENSIS Hayata 

Additional bibliography: Moldenke, Fifth Sum, 1: 287, 313, & 
h15 (1971) and 2: 855. 1971; Moldenke, Phytologia 21: 470—l73. 
1971. 

Recent collectors describe this plant as a shrub or small 
shrub, found it growing in forests, fruiting in August and Octo- 
ber. The label on the Huang 1812 specimen cited below states 
that the "flowers" were "purplish or white-—purplish", but the 
specimen is in fruit, not in flower, so I wonder if the statement 
was meant to apply to the fruit instead of the flowers. 

Additional citations: FORMOSA: Chuang, Kou, & Kao 273) (Ba); 
Huang 1812 (Ba); Lao s.n. [Aug. h, Ta) (Ba); Tseng sen. (Oct. 
17, 1957] (Ba). 


CALLICARPA RANDAIENSIS var. KOREANA Moldenke 
Additional bibliography: Moldenke, Fifth Summ, 1: 307 (1971) 
and 2: 855. 19713; Moldenke, Phytologia 21: 73. 1971. 


CALLICARPA REMOTISERRULATA Hayata 

Additional bibliography: Moldenke, Fifth Summ. 1: 313, 16, & 
417 (1971) and 2: 855. 19713 Moldenke, Phytologia 21: 473—l75. 
1971; Heslop-Harrison, Ind. Kew. Suppl. 15: 2h. 197k. 


CALLICARPA RESINOSA Wright & Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 570. 1913; Moldenke, Fifth Sum, 1: 9) & 417 (1971) 
and 2: 855. 1971; Moldenke, Phytologia 22: 205 (1971) and 23: 
416. 1972; Leén & Alain, Fl. Cuba, imp. 2, 2: 30) & 306. 197h. 


CALLICARPA RETICULATA Sw. 

Additional & emended bibliography: Raeusch., Nom. Bot., ed. 3, 
37. 1797; Pers., Sp. Pl. 1: 343. 1817; Paxt., Pock. Bot. Dict., 
ed. 1, 57 (1810) and ed. 2, 57. 18493 Moldenke, Fifth Sum. 1: 100 
& O08 (1971) and 2: 855. 1971; Moldenke, Phytologia 22: 205. 1971; 
C. D. Adams, Flow. Pl. Jam. 23, 633, 634, & 805. 1972. 

Adams (1972) says of this species: "Very rare; know only from 
the unlocalized type". 

[to be continued] 
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Hypericum, 29, 30, 36, Lu, 48, 


54, 430 
Hypmum, 293-295 


Hypoblema, 56 
Tex, 420 


Tila, 376 

Inula, 128 

Ipomoea, 29, 25-427 
Ipomopsis, 105 
Irene, 262 

Irenina, 262 
Iridaceae, 296, 302 
Iritrophium, hh, l5 
Isoetes, 18 
Ixocactus, 361 
Ixora, 22 


Jacquemontia, 23-128 
Johnsonia, 376 


Koanophyllon, 281 
Kokmotha, 9 
Lachnocaulon, 20, 21 


La ularia, 248, 29, 251, 
00. 25h, 257, 258 

Lagermannia, 56, 157 

Lanopila, 1463 

Lantana, 100, 130, 503 

Larrea, 12, 456, 462 

Lautea, 420, 21 


Leguminosae, 306 
Leiothriceae, 186 


Leiothrix, 21-2, 136, 186, 198, 


202, 374 
Lepidozia, 30, hh 
Leptocephali, 135 
Leptosphaeria, 262 
Lepyrodontopsis, 29) 
Liabeae, BS. 288 
Liliaceae, 16) 
Linaceae, 73 
Linnaea, 129 
Linum, 47h, 479 
Lippia, 16h 
Liguidambar, 380 
Lonicera, 165 
Lopezia, 286 


Loranthaceae, 361, 368 
Loranthoideae, 368 
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Loranthus, 362, 36) 
Lorenzochloa, h) 

Lulworthia, 262 

Luzula, U9 

Lycium, )13 

Lycoperdaceae, 163 
Lycoperdon, 55, 456, 59 
Lycopodium, 28, 5, 117, 418 


Lysipomia, 48 
vacrophona 262 
Macrophyllae, 8h 


Macrosolen, 368 
Madinae, 173 
Malvaceae, 276 
Mangle, 21, 260, 261 
Marsdenia, 82-88 
Masdevallia, 1,30 
Massowia, 18, 4h9, LS 
Mauritia, 191 
Waxillaria, 36 
Maytenus, Maytenus, 28, 2h9 
Medicago, 128 
Meliola, 262, 386 


Menispermaceae, 323-325, 327, 
2295, 3315)-333,4:335,% 337, 
339, 3h. 


Mesanthemm, 24-26, 191 
Metasphaeria, 262 
Metrosideros, 20 
Miconia, 286, 287 
Microseris, 1,63 
Mikania, 1-3 

Mimosa, 233-237 
Monanthochloé, 21,9 
Moneses, 12 

Monotropa, 128 
Montanoa, 285, 286, 289, 292 
Muehlenber ia, 48 
Musci, al 07 
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Mycenastraceae, 16), 
Mycenastrum, 55-57, 63 
Mycosphaerella, 262 
Myrsine, ),21 


ora ce 160 
Nama 


Nausitoria, 262 


Nectria, 386 
Neoregelia, 433, dl 


Olearia, 238 

Omphalo odes, 411-))13 

Oplonia, hhh 

Oreobolus, 30, 36, hh, 48, 53, 
in 
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Oritrophium, 18, L9 
Orthodicranum, 106 


Orthomene, 323, 335-337 
Oryctanthus, 361 


Ostrya, 128 
Oxalis, 128 
Oxylobus, 277 


Paepalanthus, 26-58, 130-153, 
cae 271-275, 374, 430, 
31: 


Pandamus, 1,8) 
Panicoideae, 107 


Papulaspora, 161 
Paraliomyces, 262 

Paspalum, hl, 107-127 
Paullinia, 5 

Pedicularis, 105, 128 
Pelliciera, 29 

Penicillium, 159, 160 
Pennisetum, 1,18 

Peperomia, 19 

Petitia, 490 

Phoma, 262 

Phoradendron, 361, 362, 365-369 
Phthirusa, 361, 362, 36h, 368 


Pryllantins, lig 
Physalospora, 386 
Pila, 455-57 
Pinguicula, h) 
Pims, 290, 13 
Pipturus, 19 
Pitcairnia, 131, 432, h)2 
Pitcairnioideae, 29 
Plantago, 9, 128 
Plectronia, 21 
Pneumonanthe, 105 


tis, 135, 199 
Prosopis, 112 
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Pseudomarsdenia, 83, 85 
Pseudopteryxia, 105 
Pseudotsuga, 413 

Psilanthele, 5 

Pu spadix, 32, 33 

Puya, Tn 5, 55, b29-b31, bh2 
Pyrus, 128 

Quercus, 128, 290, 380, 413, 48h 
Racocarpus, 30, 45, 8, 54 
Railliardia, 173 

Randiala, 13 

Ra , 42l 

Revealia, 277-280 

Reynoldsia, 20 


Rhamms, 128 
Rhapdospora, 262 


Rhizophora, 248, 249, 251, 25h, 
256-258 


Rhododendron, 128 
Rhodotorula, 63, 66-69, 72, 7h, 


75 

Rhynchospora, 28, hh, 46, 48, 56 
hostegiella, 293-295 

Riceardia, 45, 46, 55 

Rosa, 128 

Rosaceae, 16) 

Rouhamon, 305 

Rubiaceae, l, 6 

Ruehssia, 83 

Ruellia, 59-62 

Rufacer, 385 

Rumfordia, 286, 290, 292 

Rustia, )-8 

Sabal, 25h 


Jag paroays ee 63, 66, 67, 70- 
T2, Th, 
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Salicornia, 248, 29 
Salsola, 128 
Salvia, 287 
Sambucus, 378 
Santalum, 119 
Sapindaceae, 169 
Saponaria, 16) 
Saxifraga, 105, 128 
Scaphosepalum, 130 
Schistidium, 106 
Sciadotenia, 323, 32h, 326-328, 
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Sciadotenia (cont.), 337 
Scleroderma, 55 
Scrophularia, 128 

Secale, 128 

Serianthes, 18 

Serjania, 169-171 

Sesuvium, 257 

Silene, 128 

Sinclairia, 287, 288, 291, 292 


Sisyrinchium, 296-302 


Sphagmm, 28, 37, ll-6, 55, 110 

Spiraea, 128, 129 

Spondylococcus, 376 

Stac heta, 37h 

Stegolepis, 202, 272 

Sterculiaceae, 89, 92 

Stevia, 277 

Stipa, 128 

Struthantims, 361, 368 

Strychnos, 305-319, 321, 322 

Styphelia, 421 

Styrax, 286 

Sychnosepalum, 326, 327 

Syngonanthus, 25, 27, 34, 37-39, 
al 138, 184, 191, 202, 273, 


4 

Taxodium, 385 

Telitoxicum, 323, 32h, 328-330, 
337 

Teucrium, 128 

Thelxinoé, 17 

Thermomyces, 161 


Thymus, 126 
Tibouchina, 287 


Tilia, 128 


Tmesipteris, 231 
Tofieldia, lh 


Tomenthypnum, 29 


Tomex, 376 
Torpedospora, 262 
Trepanoc s, 269 
Tresanthera, 8 
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Triarthron, 362 
Trichophyton, 63, 77 
Triclisieae, 323, 32h 
Tripsacinae, 203-215 
Tripsacum, 203 

Trisetum, 106 

Ts jeru-cots jiletti-pullo, 13 
Tylopetalum, 327 

Ulms, 128 ~ 

Umbelliferae, 58 
Urbananthus, 281 

Urticaceae, 06 

Utricularia, 1) 

Vaccinium, 45, 128, 418, 421 
Valeriana, 128 

Varlotia, 85 


Verbena, 374, 80 


. Verbenaceae, 98 


Veronica, 128 
Vinea, 232 

Viola, 128 
Viscaceae, 361 
Viscum, 367 

Vitex, 375 
Waltheria, 89-92, 1127 
Wilkesia, 173 
iyris, bh, 48, 191 
Yueca, 412 

Zea, 203 


Zygophyllaceae, 1) 
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